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Cover photograph,—Lateral bottomland lakes along the Illinois River channel north of Chillicothe. (Cover design by Mary Beth Kidd.) 


The Fate of Lakes in the Illinois River Valley 


Today, the appearance of the Ilinois Valley is a far cry 
rom its appearance in the early 1900's. A glimpse of its 
jear-pristine condition is available in sketchy historical 
ccounts, in old photographs, and in maps prepared by J. W. 
Woermann between 1902 and 1904 for the U.S. Army 
forps of Engineers, Chicago Office. Woermann made 
vonderfully detailed maps of the river, its lakes, and the 
loodplain as far back as the valley bluffs. 

Using the Woermann maps as a base, we compared the 
yhysical nature of the bottomland lakes and the adjacent 
loodplain of the Illinois Valley in the early 1900's with 
yresent conditions and projected our analyses into the early 
‘Ist century. This paper is an extension of anearlier report 
Bellrose et al. 1979) that evaluated the effect of sedimenta- 
ion on waterfowl food plants and waterfowl! populations. 

We examined the status of bottomland water areas 
recause they formed the basis for one of the great inland 
ommercial and sport fisheries as well as for unexcelled 
vaterfowl hunting. Unfortunately for fish and wildlife, the 
akes and lesser bottomland water areas have changed 
irastically in the ensuing 80 years as man has expanded his 
ultural activities. 
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METHODS 


The surface areas of the bottomland lakes in the Illinois 
River valley have been determined a number of times (Mills 
et al. 1966:5; Lee & Stall 1976; Bellrose et al. 1977:C-3). In 
this report we have compiled data for the surface areas of 
the lakes that now exist in the Illinois Valley. We have used 
the best available sources and field data collected during the 
summers of 1976-1979. We have also determined the 
potential surface areas of mud flats and the volume and 
sedimentation of selected bottomland lakes. 

We examined the Illinois River valley by navigation 
pools: the upper pools, consisting of Dresden Island, 
Marseilles, and Starved Rock; Peoria Pool; La Grange Pool, 
and Alton Pool (Fig. 1). 

The surface areas of the bottomland lakes were deter- 
mined from five sources. The first source was the 1902-1904 
Woermann maps. The second source was base maps of the 
Illinois River made by the U.S. Army Corps of Engineers in 
1933. These maps were used sparingly because of the 
landscape changes that have occurred in the valley since 
their completion. Our third source of information was the 
aerial photo maps in the 1969 Report for Recreational 
Development by the Illinois Division of Waterways and 
Illinois Department of Conservation. The fourth reference 
used was a series of color aerial photographs taken in 1974 
by the Chicago District of the U.S. Army Corps of 
Engineers. These photographs were not rectified; therefore, 
the scale of the picture was determined for each lake 
examined. The fifth source was a map recording soundings 
of Upper Peoria Lake made by the U.S. Army Corps of 
Engineers in 1976. 

The surface areas of the water bodies on the Woermann 
maps, the 1969 Recreational Development maps, and the 
1974 aerial photographs were measured with a compensat- 
ing polar planimeter. Surface areas were measured in acres, 
rounded to the nearest whole unit, and converted to 
hectares. Data from these measurements were used to 
evaluate the effects of diverted water, levee districts, and 
dams on bottomland water areas from 1903 to 1974. 

We conducted field work from 1976 to 1979 to deter- 
mine the volumes of selected bottomland lakes. Because of 
their sizes and locations, 21 representative bottomland 
lakes were selected for volume analyses. Eight lakes were 
studied in Peoria Pool, 11 in La Grange Pool, and 2 in Alton 
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ool (Fig. 2). Lake depths were necessary for volume 
eterminations. Depending on the size and configuration of 
lake, between 5 and 12 transects were established across it. 
\long each transect, depths were taken at intervals of 
pproximately 45-90 m (150-300 feet). To determine 
ottom elevations, depths recorded at each lake were related 
) the nearest river gauge reading adjusted for the slope of 
ne river. These transects, with their associated depths, 
vere then transcribed onto photocopies of the 1974 Corps 
f Engineers aerial photos. The depths of Upper Peoria 
ake were taken from the 1976 Corps of Engineers map. 
ontour lines at 15-cm (6-inch) intervals were drawn onto 
re photocopies and the 1976 Upper Peoria Lake map. The 
rea within each contour interval was determined by using a 
ympensating polar planimeter. The volume of water in 
ach contour interval was calculated to the nearest acre-foot 
y multiplying the surface area by the mean depth of the 
yntour interval (Vanoni 1975:375-382). Acre-foot volumes 
ere then converted to cubic meters. The tree line was used 
; the boundary of these bottomland lakes, because the 
uctuation of water levels results in periodic variations in 
ke areas. Mean sea level (msl) elevations of the tree line 
ere determined by taking from 6 to 12 depth measure- 
ients at the tree line of each lake during high water and 
veraging these readings. The only exception was Upper 
eoria Lake, where normal pool elevation was used instead 
fthe tree line. The Peoria Navigation Dam, located a short 
stance below Peoria Lake, maintains the lake at a fairly 
ynstant level, not as evident in other bottomland water 
“eas. 

The percentage of surface area and of volume for each 
yntour interval were determined for the selected lakes, and 
ese percentages were totaled by navigation pool for 
eoria, La Grange, and Alton pools. The surface areas and 
)lumes were then extrapolated for all bottomland water 
‘eas in these pools. 

The lakes sampled for depth and volume comprised a 
ital of 17,209 hectares (42,523 surface acres), representing 
)proximately 60 percent of the surface area of bottomland 
kes in the Illinois River valley. Therefore, we believe that 
ie findings from our sample of lakes are representative of 
‘e surface area, volume, and depth of the lakes in the entire 
inois River valley from 1976 to 1979. 

Discrepancies between the surface area of the bottom- 
nd lakes measured from the 1969 Recreational Develop- 
ent photos (Table 1) and the surface area derived from 
ald studies for volumetric work (Tables 7-11) resulted 
om difficulties in obtaining the depths of certain portions 
lakes because of access restrictions. For example, Goose 
ulton County), Ingram, Stewart, Chain, and Swan lakes all 
d portions of their basins that were separated from the 
incipal body of water by low levees; the area of the lakes 
1Grand Island differs because a small lake separated from 
'e Grass-Goose-Jack chain of lakes could not be reached by 
at (Fig. 2). 

_ The average depth for the lakes sampled, the lakes in 
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each of the three pools, and all the bottomland lakes was 
derived by dividing the volume by the surface area (i.e., cubic 
meters + hectares = average depth). 

Receding water levels expose mud flats between the tree 
line and the minimum pool. Maximum exposure of mud 
flats occurs at traditional low-water periods, primarily in 


July, August, and September, but the area of mud flats 


exposed varies with navigation pool levels. The percentage 
of occurrence of various water levels in the Illinois River for 
the 10 July-1 October growing period, the optimum time of 
mud flat exposure for moist-soil plant development, was 
calculated from U.S. Army Corps of Engineers river-stage 
data for Henry (Peoria Pool) and Havana (La Grange Pool) 
by determining the mean water level during the growing 
period for each of the 40 years from 1939 through 1978. The 
percentage of occurrence of these average water levels for 
each growing season was calculated for the 40-year period. 
We examined the relationship between the amount of 
surface area exposed for mud flats at 15-cm (6-inch) 
intervals and river levels for the lakes sampled in Peoria and 
La Grange pools (Fig. 2). 

The amount of sedimentation and the sedimentation 
rate per year for the bottomland lakes were calculated from 
differences in water depths of the lakes from 1903 to 1979 
or other intervals for which data were available. 

Findings on certain bottomland lake surface areas, 
volumes, and water depths by Lee & Stall (1976, 1977) are 
slightly different from our data for several reasons. Because 
of fluctuating water levels, water surfaces are ill-defined; 
and where lakes interconnect, arbitrary delineations of the 
borders of individual lakes differ. We selected the tree line 
as the lake margin. Lee & Stall (1976, 1977) used the pool 
contour level, which was usually below the tree line in 
elevation. Their parameters reduced the surface areas and 
water depths of certain lakes in comparison with our data. 
Lee & Stall (1976, 1977) also included Goose Lake, Upper 
Peoria Lake, and Lower Peoria Lake in Peoria Lake. We 
excluded Goose Lake from Upper Peoria Lake and did not 
study the depth or sedimentation of Lower Peoria Lake. Lee 
& Stall (1977) selected transects of Upper Peoria Lake that 
were weighted toward the lower end, where the water was 
deeper. Moreover, they included the depth of the river 
channel in determining the depth of Peoria Lake; we 
excluded channel depths. 

Lee & Stall partitioned each lake between transects and 
combined the averages of each partition for the lake as a 
whole. We used accumulative 0.5-foot (15-cm) contour 
intervals for the entire lake. These different techniques also 
made for slightly varying results. 

Of the 15 lakes studied by Lee & Stall (1977:57), 6 were 
studied in detail and 9 were investigated in “reconnaissance” 
surveys involving reduced sampling. They studied 7 lakes 
(including Lower Peoria Lake) that we did not study, we 
studied 13 lakes that they did not study, and 8 lakes were 
included in both investigations. We provided Lee & Stall 
with the 1976 sedimentation data for Lake Chautauqua. 
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Table 1.—Surface areas of lakes existing in Peoria, La Grange, and Alton pools in 1903 and 1969. 


Area 


Ponds, Utica to Spring Valley 
Turner Lake 

Lyons Lake 

Depue Lake and Hicks Slough 
Spring Lake 

Coleman Lake 

Round Lake 

Lost Lake 

Hickory Ridge Lake 
First Bridge Lake 
Goose Pond 
Senachwine Lake 
Siebolt Lake 

Sawmill Lake 

Mud Lake 

Town Lake 

Whitney Lake 
Merdian Slough 
Billsbach Lake 

Weis Lake 

Fisher's Slough 
Sparland (Goose) Lake 
Wightman Lake 
Sawyer Slough 

Babbs Slough 

Big Meadow Lake 


Partridge Drainage and Levee District 


Goose Lake 

Upper Peoria Lake 
Lower Peoria Lake 
Beesaw Lake 
Wesley Slough 


Subtotal 


Larish Lake 

Long and Mud lakes 
Pekin and Worley lakes 
Wood Duck Slough 
Boot Jack Lake 
Kingston Lake 
Ferry Lake 

Spring Lake 

Pond Lily Lake 
Rice-Miserable Lake 
Beebe (Big) Lake 
Lost Lake 

Goose Lake 

Clear Lake 

Lake Chautauqua 
Liverpool Lake 
Quiver Lake 
Horseshoe Lake 
Matanzas Bay 
Dierker Lake 

Bath Lake 

Moscow Lake 

Grass Lake 

Goose Lake 

Jack Lake 

Anderson Lake 
Patterson Bay 
Curtis Lake 

Powell Bay 
Mathews Bay 


1903 Surface Area 


1969 Surface Area 


Acres 


River Mile Hectares Acres Hectares 
Peoria Pool 
230-214 113 29) 206 
2N5 158 BO 141 
PAN) 7 Ny 18 
2 5) 378 266 
210 Wi 190 238 
210 Di 141 52 
209.5 2 5 6 
209 3 v 3 
208 iS 32 24 
207 10 25 6 
204 472 1,166 823 
201 1,070 2,644 1,654 
200 149 368 177 
MO 229) 566 282 
96 24 >9) 26 
195 16 40 27) 
195 5 12 7 
194 9 22 1) 
194 53) 378 438 
92 61 151 133 
9] 49 121 147 
190 139 343 432 
188 V9 195 258 
88 21 52 200 
85 33 82 2 
184 50 124 275 
181 54 33 918 
178 128 316 832 
Ie 2,586 6,390 If) 
164 665 1,643 1,045 
158 2 Di a, 
160 11 27 al 
6,019 16,354 13,287 
La Grange Pool 
if 15 37 7 
156 32 79 191 
155 180 445 290 
49 I 2 5, 
48 29 G2 103 
47 2] 52 all 
44 4 10 7 
37 1,234 3,049 520 
136 ay} 67 28 
36 305 754 611 
136 267 660 553 
2») 19 47 16 
34 7 17 IDS) 
ilove I) 828 782 
128 2By) 586 23 
128 118 292 1 
23 163 403 ele 
21 12 30 10 
16 128 316 194 
14 4 10 3 
ls 28 SW 60 
109 54 Ike}o) 108 
Haat 46 114 ZB)) 
10 74 183 by 
108 238 588 362 
110 58 143 666 
107 20 49 538 
107 i 42 W 
106 18 44 25 
106 6 NS 16 


No. 11 


Percent Chang 


+161 
+100 
+407 


+52 
+1048 
+190 


+39 
+167 
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TABLE 1.—Continued. 


1903 Surface Area 


1969 Surface Area 


Area River Mile Hectares Acres Hectares Acres Percent Change 
nicarte Lake 106 1] 27 13 33 +18 
‘amp Lake 106 i 17 12 29 +71 
‘lim Lake 105 el 67 42 104 +56 
‘gram Lake 104 17 42 44] 1,089 +2494 
\tewart Lake 103 Sli 1,263 567 1,400 Soil i 
crane Lake 102 261 645 321 794 +23 
Thain Lake 100 32 79 226 559 +606 
in Oak Lake 101 13 42 22 54 +69 
ong Lake 100 16 40 60 149 +275 
lickory Island Slough 100 28 69 29 V2 +4 
angamon Lake 99 11 Dy, 62 52 +464 
Jarkhausen (Cuba Island) 99 Wy 42 382 945 +2147 
anganois area® 99 160 595 aia I) = oil 
angamon Bay 96 119 294 105 DY) 12 
ugar Creek Lake 95 40 99 WS 184 +88 
*‘readway and Coleman’s lakes 93 203 502 B25 803 +60 
lig Lake 93 67 166 45 Hal =35 
ittle Lake Os 7 42 18 45 +6 
{uscooten Bay area 90 361 892 498 1,231 +38 
“ork Lake 87 58 143 159 295) +174 
outh Beardstown Lake 84 34 84 99 245 +191 
lig Prairie area 81 71 > 266 658 ste) 

Subtotal SWS) 14,266 10,922 26,981 +89 

Alton Pool 

{eredosia Lake 75 422 1,043 601 1,484 +42 
'onds, Meredosia Island 74 110 272 Ta 190 =3y0) 
arlow Lake 68 14 35 20 49 +43 
mith-Atkinson area 67 99 245 120 297 +2] 
dlens Lake area 63 7 42 78 192 +359 
ick Ellis Lake 57 8 20 8 19 0 
'rairie Lake 56 7 17 9 BY +29 
{urricane Island Slough A, 9 22 > 12 —44 
odars Swamp 26 ai 91 55 136 +49 
iamond Island Slough 24 10 DS i 127 +410 
lamilton Lake 23 3 7 5) 12 +67 
felmbold Slough 14 3 7 19 48 a 5)3 
‘he Glades 14 185 457 104 256 —44 
owler Lake 12 24 59 ih 240 +304 
Jeep Lake at 12 30 18 44 +50 
ong Lake 1] 31 77 28 68 = IK) 
Ipper and Lower Flat lakes 10 zy 52 65 160 +210 
tump Lake 9 Pil 3 223) Spy? +962 
wan and Fuller lakes 8 187 462 1,163 2,873 oe! 
ilbert Lake >) 39 96 94 PLES +14] 
alhoun Point 3 83 205 351 868 1-323 

Subtotal 1,342 3,316 3) 7,881 Selby 

Total: 13,734 33,936 27,400 67,693 +100 


a ; ae P ; : “a3 i 
Water areas in the Sanganois Conservation Area and its immediate vicinity are not delineated separately in this table 


PRISTINE CONDITIONS 


Early in the 1900's, the bottomland water areas of the 
llinois River were almost pristine even though a surprising 
mount of forest in the lower valley floodplain had been 
leared for cultivation. Water areas of numerous shapes and 
izes were scattered along both sides of the Illinois River 
rom Spring Valley to Grafton (Fig. 2). They took the forms 
f river marshes, long narrow sloughs, oval ponds or small 
akes, and lakes of large size that were often ameboid in 
hape. Those water areas fed by springs or streams 
Qaintained continuous outlets to the river, whereas others 


were separated from the river except during periods of 
overflow from floods. Although many bottomland water 
areas were in close proximity to the river, a number were 
separated from it by broad bands of forest up to 0.8 km (0.5 
mile) in width. 

In only one area, Chillicothe to Peoria (Peoria Lake), has 
the Illinois River maintained a channel through an exten- 
sive water area. An alluvial fan, created by the entrance of 
Ten Mile Creek, has pinched this once continuous broad 
expanse of water into two segments: Upper Peoria Lake 
and Lower Peoria Lake. Otherwise, all lakes are lateral along 
the remarkably narrow, straight river channel. 


ey in 1903 and 1969 and the percentages leveed and unleveed. Changes in numbers and size 


in three regions of the Illinois Vall 


rt from navigation dams. 


TABLE 2.—The numbers of water areas by size class (in hectares) 
class resulted first from diverted water from Lake Michigan and late 


Alton Pool 


La Grange Pool 


Peoria Pool 


Size 


Percent 
1903 
Uni. 


Number 
1903 
Uni. 


Percent 
1903 
Uni. 


Number 
1904 


Uni. 


Percent 
1903 
Unil. 


Number 


1903 
Unl.> Both 


Class 


1969 
Uni. 


1969 
Uni. 


1969 


Uni. 


1969 


1969 
Uni. 


Uni. 


1969 
Uni. 


(Hectares) 


Both 


Lev. 


Both 


Lev. 


Both 


Lev. 


Both 


Lev. 


Both 


Lev. 


Lev. 


45.5 
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No. 1] 


We glean a picture of the bottomlands with their lake 
sloughs, and marshes near the beginning of the 20; 
century from old maps, photographs, and a description | 
Kofoid (1903:151-155). The waters were much clearer the 
and were stained more from organic matter than from si 
Descriptions of the lake beds suggest that the bottoms | 
soft black ooze resulted more from the decay of aquatic ar 
marsh vegetation than from the deposition of silt. T] 


‘abundance of beds of pondweeds (Potamogeton Spp 


coontail (Ceratophyllum demersum), and waterlilies (Ny 
phaea tuberosa) in many of the lakes attests to wate 
sufficiently clear to provide these plants adequate light f 
photosynthesis (Fig. 3). Around the lake margins, emerge 
vegetation of two or more species of duck potato (Sagittar 
latifolia, S. rigida), marsh smartweed (Polygonum co 
cineum), river bulrush (Scirpus fluviatillis), and other le 
common species were found in extensive marshes. Kofo 
(1903:154) described the now drained Flag Lake as a ‘sea: 
rushes.” An old map of Senachwine Lake shows extensi1 
beds of wild rice (Zizania aquatica); indeed, two water are 
were named Rice Lake and Rice Pond, presumably becau: 
of the abundance of this plant. 

Although there were few large lakes in 1900, scores | 
small lakes, ponds, and sloughs dotted the floodplain (Tab 
2). Lakes of notable size were Goose (Bureau County 
Senachwine, Peoria, Beebe (Big), Spring (now large 
drained), Thompson and its neighbor Flag (both no 
drained), Crane, Stewart, and Meredosia. Numerous sma 
bodies of water, often linked by winding sloughs, we: 
dispersed through the bottomland forest. 

Even without additional water (diverted from Lak 
Michigan beginning in 1900) to add to the depths « 
existing lakes, they were deeper than they are now. Sor 
lakes in prediversion times had depths as great as 3.7-4.9 1 
(12-16 feet), but most were between 1.2 and 1.8 m (4- 
feet). Diverted water in the early 1900's added extensix 
areas and about a meter to the depths of most water area 


MAN’S INFLUENCE 
Effects of Diverted Water 


Water was diverted in appreciable volume from Lak 
Michigan to the Illinois River when the Sanitary and Shi 
Canal was opened at Chicago on 1 January 1900 (Fig. 4 
However, limited amounts of lake water had entered th 
river after 1871 through the Illinois and Michigan Cana 
Diversion increased steadily until about 1920. Betwee 
1900 and 1938, the average volume of Lake Michigan wate 
diverted into the Illinois River system was 205 cubic meter 
per second (m3/s) (7,222 cubic feet per second [ft3/s] 
Since 1939, the volume of diverted water has averaged 9 
m3/s (3,200 ft3/s). 

Diverted water increased low midsummer river level 
by as much as 2.1 m (7 feet) (Fig. 4) at Havana. Thi 
diversion resulted in a deepening and an extension of al 
water areas. Many water areas previously separated b 
stands of bottomland timber merged into larger bodies 0 
water. Thousands of acres of trees, including numerous pu 
oak (Quercus palustris) and pecan (Carya illinoensis) stand 


ipril 1983 


at produced mast for a variety of wildlife, died from 
undation. As a consequence, current maps may label a 
igle water body with several names, reflecting the early 
00's when the water areas were distinct entities. 
Navigation dams completed in 1933 on the upper river 
ove Utica had a profound effect upon this reach, which 
s a narrow floodplain and a rapid fall (Bellrose et al. 
77). The Peoria and La Grange dams, completed in 1938, 
dless effect on the middle portion of the river. The Alton 
im, operational in 1938, appreciably raised water levels 
d enlarged the surface area of bottomland water bodies 
low Pearl. In the lower one-third of the pools, the dams 
ve maintained slightly higher minimum water levels 
those under maximum diversion rates. However, 
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Fig. 3.—Quiver Lake in 1894 contained 
luxuriant beds of submerged aquatic plants, as is 
evident in this view. Resuspensions of bottom 
sediments eliminated aquatic plants from this 
lake after 1940. 


about midway up the pools, river levels become slightly 
lower than they were during peak diversion (Fig. 4). 

The merging water bodies and their enlargement, first 
by diverted water and later by navigation dams, are 
reflected by the reduction in numbers of water bodies and a 
corresponding increase in total water area between 1903 
and 1969 (Table 2). A comparison of the frequency of 
occurrence by size-class of water areas in the unleveed 
areas of the Illinois Valley in 1903 and in 1969 reveals the 
effect of increased river levels. The number of water areas 
in 1903 had declined 64 percent by 1969—from 378 bodies 
to 135 as they merged to enlarge the predominant water 
areas (Table 2). The enlargement of most existing water 
areas was considerable. The surface water area in the 
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Fig. 4.—Average annual amounts of Lake Michigan water diverted into the Illinois River from 1865 to 1968 and corresponding river levels at Havana, 


nois (after Starrett 1972:147). 
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Illinois Valley approximately doubled as a result of the 
increase in river levels from diverted water, navigation 
dams, or both (Table 1). 


Effects of Drainage and Levee Districts 


During the early period of water diversion from Lake 
Michigan, drainage and levee districts were organized to 
convert large sections of the Illinois Valley into farmland. 
Although a few small districts in the higher floodplain were 
organized prior to 1900, those most strongly influencing 
the floodplain were formed between 1909 and 1922 (Mul- 
vihill & Cornish 1929:38). 

The sizes of drainage and levee districts and their water 
surfaces in 1903 prior to drainage are shown in Table 3. By 
the time these districts were formed, their water surfaces 
had approximately doubled because of the diverted water 
from Lake Michigan. Peoria Pool lost little of its water area 


to drainage with the formation of only two districts, one 
which was abandoned in 19206. 

Because of diverted water, the water surface lc 
through the drainage of lakes, sloughs, ponds, and marsh 
in the levee districts of La Grange Pool was almost twice t 
5,508 ha (13,610 acres) present in 1903 (Table 3). T 
water bodies drained were, therefore, comparable in area 
the current 10,922 ha (26,981 acres) of backwater lak 


‘remaining in this region of the valley (Table 1). 


Fig. 5 shows the effect of drainage and levees on t 
floodplain of the Illinois River above Havana. Seve: 
drainage and levee districts were formed, 1910-1920, 
drain lakes on the west side of the river. However, on t 
east side of the river, levees of the defunct Chautaug 
District were used to create a larger body of water whe 
once numerous smaller lakes had occurred: Duck, Denn 
Grass, Goose, Libarger, and Widgeon. 


TABLE 3.—Organized drainage and levee districts in the Illinois River valley extant in 1920 and their water surfaces in 1903 prior to drainage. 


Drainage and Levee Districts 1903 
Navigation Water Surface Percent | 

Pool Name County Ha? (Ha) Water 
Peoria Hennepin Putnam 1,044 Sig of 36.1] 
Partridge Woodford-Marshall WSs 54 4.6 

Subtotal DONS) 431 19.4 
La Grange Pekin and La Marsh Peoria 1,066 24 xe) 
Rocky Ford Tazewell 594 99 16.7 

Spring Lake Tazewell 4,775 1,234 25.8 

Banner Special Fulton-Peoria 1,848 258 14.0 

East Liverpool Fulton 1,083 156 14.4 

Liverpool Fulton 12a 231 18.8 

Chautauqua Mason 1,460 237 16.2 

Thompson Lake Fulton 2,118 1,086 513 

West Matanzas and 

others Fulton 4,282 186 43 

Big Lake Schuyler 1,307 208 iby) 

Kelley Lake Schuyler 399 21 5:3 

Lost Creek Cass 1,109 2 0.1 

Coal Creek Schuyler 2,588 oD Shit 

Crane Creek Schuyler 2,030 102 5.0 

Big Prairie Brown 731 7A 97] 

Valley Cass lee 0 0.0 

South Beardstown Cass Das: 1,498 54.0 

Subtotal 30,616 5,508 18.0 
Alton Meredosia Lake Morgan-Cass ihesyil 7 76 5.0 
Willow Creek Morgan 1,738 38 2.2 

Little Creek Brown 652 26 4.0 

McGee Creek Pike-Brown 4,363 268 6.1 

Coon Run Scott-Morgan 1,765 0 0.0 

Mauvais Terre Scott 1,036 45 4.3 

Valley City Pike 1,812 Lye 8.7 

Scott County Scott 4,146 228 5.5 

Big Swan Scott 5,159 396 77 

Hillview Greene-Scott 4,987 801 16.1 

Hartwell Greene 3,524 158 45 

Keach Greene 3,194 328 10.3 

Eldred Greene 3,415 87 2.5 

Spankey Greene 324 16 4.9 

Nutwood Greene-Jersey 4,297 229 5.3 

Subtotal 41,929 2,853 68 
Total 74,764 8,792 11.8 


Aas : ; 
Drainage and levee district hectares taken from Dickerson (1971). 
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In the Alton Pool region of the Illinois Valley, about 
853 ha (7,050 acres) of bottomland water areas existed in 
€ levee districts prior to 1900 (Table 3). With diverted 
ater increasing the surface area 137 percent (Table 1), 
ere were 6,/62 ha (16,709 acres) in the early 1900's. 
dday, there are 3,191 ha (7,881 acres) (Table 1). The area 
bottomland lakes in Alton Pool of the Illinois River was 
duced 53 percent by drainage and levee districts, repre- 
nting a larger proportion of the floodplain than drainage 
stricts represent in other pools. 

An overall appraisal of the changing water area of 
ttomlands in the Illinois Valley between Utica and 
afton indicates that under pristine conditions there were 
26 ha (55,662 acres) of ponds, sloughs, lakes, and 
irshes (Tables 1, 3). With the addition of diverted water, 
e surface area essentially doubled to a calculated 45,052 ha 
11,323 acres), but in the next 20 years declined to about 
400 ha (67,693 acres), as drainage and levee districts 
croached upon the floodplain (Table 1). 
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Fig. 5.—The Illinois River flood- 
plain above Havana, Illinois, (top) as 
it appears now and (bottom) as it 
appeared before 1912. Note the elim- 
ination of natural lakes by drainage 
and levee districts (after Mills et al. 
1966). 
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Under pristine conditions, a few large and a multitude of 
small, dispersed water areas occurred in the lower 112 km 
(70 miles) of the valley as far up as Meredosia (Fig. 2). 
Above Meredosia, bottomland lakes were generally larger. 
As one proceeded upstream to La Salle, water areas occupied 
an increasing proportion of the 134,763-ha (333,000-acre) 
floodplain. The small dispersed water areas below Mere- 
dosia are probably attributable to the sedimentation result- 
ing from the backing action of the Mississippi River on the 
Illinois River during flood times over the 12,000 years since 
the melt of the Wisconsin glaciation. 

According to Mulvihill & Cornish (1929:37), in 1929 
1 drainage and levee district occupied 4.9 percent of the 
21,449-ha (53,000-acre) bottomland subject to overflow 
between La Salle and Peoria, 9 drainage and levee districts 
covered 72.5 percent of the 20,639-ha (51,000-acre) bottom- 
land between Peoria and Havana, 9 districts embraced 30.5 
percent of the 25,496-ha (63,000-acre) bottomland subject 
to overflow between Havana and Beardstown, and 19 
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districts contained 78.3 percent of the 67,179-ha (166,000- 
acre) floodplain between Beardstown and Grafton. There- 
fore, in 1929 a total of 38 drainage and levee districts 
occupied 56.4 percent (76,063 ha or 187,952 acres) of the 
total 134, 763 ha (333,000 acres) from La Salle to Grafton. 

After all of the drainage and levee districts were 
established, changes occurred in the status of five districts 
(Table 4). The Partridge District, above Peoria, was 
abandoned in 1926. With subsequent reflooding, it has been 
acquired by several private duck clubs. The Rocky Ford 
Drainage and Levee District, near Pekin, was purchased by 
Commonwealth Edison Company and was converted into a 
cooling lake for its Powerton Station in 1971-1972. 

Because of a court verdict, a remnant of Spring Lake was 
declared navigable, and therefore, was not drained. A 300- 
ha (741-acre) area was isolated by an internal levee from the 
remainder of the bottomland that was drained. In 1958, the 
Illinois Department of Conservation raised the water level 
0.9 m (3 feet), increasing the size of Spring Lake to 520 ha 
(IE2 85) acres): 

The Chautauqua Drainage and Levee District above 
Havana was flooded during the fall of 1926 and was 


TABLE 4.—Water area before the creation and after the abandonment 
or partial reflooding of drainage and levee districts. 


Water Surface in Hectares 


Before Diversion Before Drainage 


Navigation 


Pool District 1900 1902-1922 1969 
Peoria Partridge? 54 Dis Dis 
La Grange Rocky Ford 99 200 577° 

Spring Lake4 1,234 LDS 520 
Chautauqua 2a 540 23) 
Big Prairie! Til 266 266 
“Partridge district was reflooded in 1926. 
P Rocky Ford district was converted to a power plant cooling lake, 1971-1972 


“This area differs slightly from the area in Table 3. 


The remnant of Spring Lake (Tazewell County) was increased by the Illinois Department of 
Conservation in 1958 


e- c . - Z A ‘ 
Chautauqua district was flooded in 1926; its acquisition for a national wildlife refuge was 
started in 1936 


Big Prairie district levees were abandoned in 1934, the district was later reflooded 


TABLE 5.—Change in the surface area (in hectares) of water in the 
Illinois River valley as a result of navigation pools created by dams.@ 


Main Channel 


Navigation Border, Lakes, 
Pool Sloughs, Ponds Marsh Combined 
Preb Post Dire Post Pre Post 
Dresden Island 392 857 0 59 392 916 
Marseilles 189 398 186 4 a> 402 
Starved Rock 174 834 0) 0 174 834 
Peoria INS MAO atOs7) 1,004 15,629 13,380 
La Grange S.C LOS Sens) 25 1,082 12,092 11,460 
Alton IIE) 4,490 1,055 927, 4,212 5,417 
Total 24,471 29,333 8403 3,076 32,874 32,409 
“Data for all navigation pools except Alton are from Bellrose et al. (1977:C-3, Table C-1). Data 
for Alton Navigation Pool in the lower Illinois River valley are from U.S. Army Corps of Engineers 
17D, 
PPreimpoundment prior to 1933. Postimpoundment after 1933 in the Dresden, Marseilles, and 


Starved Rock pools; after 1939 in Peoria, La Grange, and Alton pools. 


subsequently abandoned. It has been a national wild] 
refuge since 1936. The levees that once excluded water n 
retain it to form a larger water area than occurred prior 
drainage (Table 4). The Big Prairie District discontinv 
levee maintenance in 1934, and water bodies ther 
returned to their earlier sizes. 

By impinging on the floodplain of the Illinois River, t 
drainage and levee districts have “reduced the sp: 
available for flow and for storage, which has the effect 
increasing flood stages” (Mulvihill & Cornish 1929:3 
Walraven (1950:39) has pointed out that with nea 
identical stream flows of 3,257 m*/s (115,000 ft®/s) 
Beardstown in 1904 and 1943, the river was 3 m (9.7 fe 
higher in 1943. He attributed the reduction in the floodpl: 
by levees as the cause for the increase in river level with t 
same rate of discharge. 

During the 1943 flood, several levees broke, resulting 
the inundation of over 22,000 ha (54,400 acres) of botto 
land. As a consequence, the flood crest was apprecial 
lowered, and Walraven (1950:39) concluded that levees h 
“raised the high water mark at Beardstown by more th 
ten feet.” He calculated (1950:40) that to lower the flo 
crest 0.3 m (1 foot) would require a reduction in flow of 
m°/s (3,400 ft?/s) at Kingston Mines, 188 m?°/s (6,6 
ft?/s) at Beardstown, and 227 m°/s (8,000 ft®/s) 
Meredosia. 

To reduce flood heights when critical river stages we 
reached, Walraven (1950:70-74) proposed using cert: 
drainage and levee districts for storage of flood waters. 
other times shallow lakes would be maintained within t 
districts for fish, wildlife, and outdoor recreation. 


Effects of Navigation Dams 


The creation of a 2.7-m (9-foot) waterway, resulti 
largely from dams constructed in the Illinois River by t 


TABLE 6.—Surface areas of bottomland lakes between Chicago < 
Starved Rock Lock and Dam (upper pools). 
Hectares Ac 


Bottomland Lake River Mile 


Dresden Island Pool 


Jackson Creek Lake 278 3 

Lake 277 12 

Kankakee River Lake 273 8 

Dresden Island Dam Impoundment 272 196 ‘ 
Total 219 3 


Marseilles Pool 


Aux Sable Lake 270 oll 
Negro Slough 268 4 
Peacock Slough 265 5 
Moody Bayou 254 4 
McNellis Bayou 252 12 
Total 56 1 
Starved Rock Pool 
Lake 233 46 l 
Starved Rock Dam Impoundment 233 875 2,1 
Total 921 2,2 
Grand total for upper pools 1,196 2,9 
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TABLE 7.—Surface areas and volumes at 0.15-m (0.5-foot) contour intervals below the tree line and average depths of selected bottomland lakes in 
Peoria Pool (above Peoria Lake), 1978. 


Depue Lake Goose Lake (Putnam County) Senachwine Lake 
Water Depth? Surface Area Volume Surface Area Volume Surface Area Volume 
ms! m ft ha a m3 a-ft ha a m3 a-ft ha a m3 a-ft 
441.5 Tree line 
441.0 Oris) 0.5 38 94 29,592 24 180 444 136,863 111 171 423 130,698 106 
440.5 0.30 1.0 35 87 80,145 65 186 459 424,152 344 85 210 194,814 158 
140.0 0.46 15 33 81 125,766 102 PY SON 919,818 746 123 305 469,773 381 
439.5, 0.61 2.0 26 64 138,096 112 214 529 1,142,991 2 156 386 832,275 675 
439.0 0.76 Ze) 27 66 181,251 147 1 3 7,398 6 256 632 1,754,559 1,423 
438.5 0.91 3.0 32 78 263,862 214 ] 2 4,932 4 658 1,627 5,516,442 4,474 
438.0 1.07 aD) 16 40 161,523 131 me. $c ie soe 174 430 1,724,967 eo 
43.7.5 ee? 4.0 2 52 242,901 197 as Phe ae Shh, 30 73 339,075 Da 
437.0 1.37 4.5 14 35 186,183 pi 7 a: aes 
436.5 HED?) 5.0 1] 28 161,523 131 
136.0 1.68 DD 10 25 160,290 130 
435.5 1.83 6.0 3 8 54,252 44 re 5a ae on Pe Sek ee Jae 
Total 266 658 1,785,384 1,448 824 2,034 2,636,154 2,138 1,653 4,086 10,962,603 8,891 
Average depth? 0.67 m, 2.2 feet 0.32 m, 1.1 feet 0.66 m, 2.2 feet 
TABLE 7.—Continued. 
Sawmill Lake Billsbach Lake Sparland Lake 
Water Depth? Surface Area Volume Surface Area Volume Surface Area Volume 
ms] m ft ha a m3 a-ft ha a m3 a-ft ha a m3 a-ft 
441.5 Tree line 
441.0 0.15 0.5 70 172 53,019 43 66 164 50,553 4] 106 262 80,762 66 
440.5 0.30 1.0 23 57 53,019 43 47 116 107,271 87 45 AU 102,709 83 
440.0 0.46 dS} 44 108 166,455 13 48 BIS) 183,717 149 68 167 257,820 209 
439.5 0.61 2.0 42 103 220,707 179 96 238 512,928 416 138 342 738,814 599 
439.0 0.76 DED 51 125 345,240 280 92 228 G32 29) 513 38 WB) 257,697 209 
438.5 0.91 3.0 9) 22 76,446 62 42 103 350,172 284 Bl 76 258,683 210 
438.0 1.07 3D) 2 5 19,728 16 15 36 143,028 116 6 16 63,376 Sl 
437.5 1.22 4.0 en le 80,145 65 14 > 162,756 32 ad bate 
437.0 SW 4.5 18 45 236,736 192 » 23 122,067 99 
436.5 eo 5.0 8 20 L135 9 7 IL 98,040 80 
436.0 1.68 SS) 10 24 155,358 126 2 4 23,427 19 
: 5 DB) 1.83 6.0 Dies i ) pee Ge, 
Total 284 698 1,523,988 1,236 438 1,083 2,387,088 1,936 432 1,067 1,759,861 1,427 
Average depth? 0.54 m, 1.8 feet 0.55 m, 1.8 feet OFA iemealeonte 
TABLE 7.—Continued. 
Babbs Slough & Sawyer Slough Total Percent of Total 
Water Depth* Surface Area Volume Surface Area Volume Surface Area Volume 
msl m ft ha a m3 a-ft ha a m3 a-ft 
441.5 Tree line 
441.0 0.15 0.5 236 583 180,018 146 867 2,143 661,505 Dau Weil DIG 
440.5 0.30 1.0 7 240 221,940 180 518 1,280 1,184,050 960 10.6 4.6 
440.0 0.46 eS 127 313 483,336 592 684 1,691 2,606,685 2,114 14.0 10.2 
439.5 0.61 2.0 241 596 1,286,019 1,043 ile! DTT 4,871,830 D951 18.7 19.1 
439.0 0.76 2S 167 412 1,141,758 926 630 ep 4,320,432 3,504 W28) 17.0 
438.5 0.91 3.0 85 211 716,373 581 858 2,120 7,186,910 5,829 17.6 28.2 
438.0 1.07 5 19 46 184,950 150 232 Wie) DPV py?! 1,863 4.8 9.0 
137.5 1.22 4.0 16 40 US Seva 149 88 218 1,008,594 818 1.8 4.0 
137.0 Suh 4.5 4 9) 48,087 39 46 113 593,073 481 0.9 23 
136.5 1.52 5.0 Pets wal a ee 26 64 377,298 306 0.5 NS 
136.0 1.68 DD ae: a. one ae ZI 52 339,075 275, 0.4 es) 
135.5 1.83 6.0 mae ae por vor 3 8 54,252 44 0.1 0.2 
| Total 993 2,450 4,446,198 3,606 4,886 12,076 25,501,276 20,682 100.0 100.0 
Average depth> 0.45 m, 1.5 feet 0.52 m, 1.7 feet 
*Gauge readings in mean sea level at Henry, Illinois 


b : 
| Volume + surface area 
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TABLE 8.—Surface areas and volumes at 0.15-m (0.5-foot) contour intervals below normal pool elevation and average depth of Upper Peoria Lake in 


1976. 
Upper Peoria Lake Percent of Total 
Water Depth® Surface Area Volume Surface Area Volume 
msl m ft ha a m3 a-ft 
440.0 Normal pool elevation 
439.5 0.15 0.5 78 192 59,184 48 1.8 0.2 
439.0 0.30 1.0 96 238 219,474 178 7) 0.6 
438.5 0.46 eS 139 343 2 ASLO 429 B12 Ik 
438.0 0.61 2.0 187 463 999,963 811 4.4 25 
437.5 0.76 DD) 693 1,714 4,753,215 3,855 16.2 2a 
437.0 0.91 3.0 S97) 1,474 4,998,582 4,054 14.0 a7 
436.5 1.07 a) 855 ZN 8,467,011 6,867 20.0 21.5 
436.0 12D 4.0 546 1,350 6,240,213 5,061 12.8 15.8 
435.5 Lose 4.5 392 969 5,077,494 4,118 9.2 129) 
435.0 U52 5.0 147 364 2,133,090 1,730 ps) 5.4 
434.0 1.83 6.0 193 477 3,234,159 2,623 4.5 8.2 
433.0 Pale 7.0 S54 133 1,064,079 863 Le 2] 
432.0 2.44 8.0 32 79 727,470 590 0.7 Ib) 
431.0 2.74 9.0 34 85 887,760 720 0.8 2 
Channel Df Aa 9.0+ ey 574 ae oot, 5.4 e. 
Total 4,044 9,994 39,390,051 31,947 100.1 100.1 
Total + channel 4,275 10,568 
Average depth* 0.98 m, 3.2 feet 
“Gauge reading in mean sea level at Peoria, Illinois 


bp 
Channel not included tn total volume. 


c 2 . 
Volume = surface area. 


TABLE 9.—Surface areas and volumes at 0.15-m (0.5-foot) contour intervals below the tree line and average depths of selected bottomland lakes in 
La Grange Pool, 1976-1978. 


Water Depth? 


msl m ft 
434 4 Tree line 

433.9 OLS 0.5 
4334 0.30 1.0 
432.9 0.46 5) 
432.4 0.61 2.0 
431.9 0.76 2 
431.4 0.91 3.0 
430.9 1.07 3) 
430.4 22 4.0 
429.9 a 4S 

Total 


Average depth? 


Rice Lake 
Surface Area Volume 
ha a m3 
85 209 64,116 
Bl 2 48,087 
28 69 106,038 
46 88 LOL,L1S 
50 124 342 774 
143 353 NQF 243 
193 478 1,916,082 
56 138 638,694 
612 iowa 4,502,149 


0.74 m, 2.4 feet 


Clear Lake 

Water Depth? Surface Area Volume 
msl m ft ha a m3 
434 4 Tree line 
433.9 Ons OS) 103 254 77,679 
433.4 0.30 0) 53 130 120,834 
432.9 0.46 hs 62 154 237,969 
432.4 0.61 2.0 98 243, 524,025 
431.9 0.76 2S) 100 248 686,781 
431.4 0.91 3.0 169 417 1,413,018 
430.9 1.07 eu) 141 349 1,399,455 
430.4 122 4.0 DD Nery 632,529 
429.9 Nheeidl 4.5 

Total 781 1,932 5,092,290 


Average depth> 


0.65 m, 2.1 feet 


att 


52 
39) 
86 
155 
278 
F/I 
1,554 
518 


SOD! 


a-ft 


63 
98 
193 
425 
Dy 
1,146 
LW 
pills 


4,130 


Beebe Lake 
Surface Area Volume 
ha a m3 
98 243 PS 
68 168 155,358 
119 294 452,511 
149 367 790,353 
Wet 274 759,528 
vi ie, 56,718 
l 5) 13,563 
l ] 3,699 
554 S67 2,306,943 
0.42 m, 1.4 feet 


TABLE 9.—Continued. 


Lake Chautauqua 


Surface Area 


ha a 
203 502 
200 493 
2D 525 
504 1,246 
339 837 
64 159 
22 3,762 


Volume 


m3 


IES) She) 
456,210 
810,081 
2,689,173 
Daa) SMP) 
537,588 


6,971,382 


0.46 m, 1.5 feet 


5,654 


Goose Lake (Fulton County) 


Surface Area Volume 

ha a m3 a-ft 
47 116 35,757 29 
18 44 40,689 55 
28 68 103,572 84 


DD 136 292,221 237 
49 120 33m 269 


197 484 803,916 652 
0.41 m, 1.3 feet 


Anderson Lake 


Surface Area Volume 

ha a m3 a-ft 
78 193; 59,184 48 
43 107 98,640 80 
40 99 152,892 <2 
7 141 304,551 247 


86 213 590,607 479 
100 247 835,974 678 
123 303 1215768 986 
136 335 1,549,881 1,257 

2 7 34,524 28 


666 ~—«:1,645 4,841,991 3,927 
0.73 m, 2.4 feet 


: 
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TABLE 9.—Continued. 


Chain Lake Crane Lake Grand Island 
Water Depth? Surface Area Volume Surface Area Volume Surface Area Volume 
msl m ft ha a m3 a-ft ha a m3 a-ft ha a m3 a-ft 
434.4 Tree line 
woo 860.15) 05 24 60 18,495 15 34 84 25,893 21 9) 343 106,038 86 
4334 0.30 1.0 20 49 45,621 a7 4] 102 93,708 76 3Y 147 135,630 110 
e299 0.46 = 1.5 16 39 60,417 49 59 146 225,639 183 50 123 189,882 154 
4324 0.61 2.0 61 150 323,046 262 87 PNG 463,608 376 210 520 1,122,030 910 
1.9 0.76 2.5 62 154 426,618 346 38 94 260,163 211 166 409 153593 921 
414 0.91 3.0 43 107 363,735 295 28 69 233,037 189 24 De 200,979 163 
430.9 1.07 oy) = ae nae ee ae 26 63 253,998 206 38 93 372,366 302 
430.4 122 4.0 ee he. aes ante 8 Iu) 88,776 TE y) 22 99,873 81 
M99 1.37 45 ey. ai zee ae 1 2 11,097 oy) 
Total 226 Ds) 1,237,932 1,004 Bee 794 AOS OUG 1,343 Oy Te TANG 5902891 2727; 
Average depth> 0.55 m, 1.8 feet 0.51 m, 1.7 feet 0.48 m, 1.6 feet 
TABLE 9.—Continued. 
Ingram & Stewart Lakes Total Percent of Total 
Water Depth? Surface Area Volume Surface Area Volume Surface Area Volume 
msl m ft ha a m3 a-ft ha a m3 a-ft 
4344 Tree line 
433.9 O15 05 143 355) 109,737 89 >> 2,360 727,470 590 14.8 al 
433.4 0.30 1.0 138 34] 315,648 256 660 1,632 1,510,425 1225 10.3 4.4 
432.9 0.46 We) 168 416 641,160 520 782 1,932 2,980,161 2,417 1a 8.6 
432.4 0.61 2.0 141 348 750,897 609 1,398 3,454 7,451,019 6,043 Bile Dales) 
431.9 OV Gm 2.5 205 506 1,403,154 lie as: 1,205 2,978 8,259,867 6,699 18.7 23.8 
431.4 0.91 3.0 78 193 653,490 53 655 IFO) 5,491,782 4,454 10.2 iD) 
430.9 1.07 3h ae ee ee Bae 522 1,290 DU Oe 4,194 8.1 14.9 
430.4 226 74.0 re ae — see 264 652 3,013,452 2,444 4] 8.7 
429.9 137 0 45 Bee re ot Ea 4 o) 45,621 Bil 0.1 0.1 
Total SY). ZIG. 3,874,086 3,142 6,445 15,926 34,650,999 28,103 100.1 100.0 
Average depth> * 0.44 m, 1.5 feet 0.54 m, 1.8 feet 


a 3 . . 
Gauge reading in mean sea level at Havana, Illinois 


b : . 
Volume + surface area 


TABLE 10.—Surface areas and volumes at 0.15-m (0.5-foot) contour intervals below the tree line and average depth of Meredosia and Swan and Flat 
lakes in Alton Pool, 1978. 


Meredosia Lake Swan and Flat Lakes Total Percent of Total 
Water Surface 
Depth Area Volume Surface Area Volume Surface Area Volume Surface Area Volume 
m ft ha a m3 a-ft ha a m3 a-ft ha a m3 a-ft 
0.0 Tree line 
O15 0.5 82 202 61,650 50 89 221 67,815 5) 171 422 129,465 105 10.7 1.3 
0.30 1.0 66 163 150,426 122 83 206 SKI aT5) 155 149 369 341,541 2a DS) a1) 
0.46 1.5 74 183 282,357 229 82 202 311,949 20) 156 385 594,306 482 9.7 6: | 
0.61 2.0 64 159 342,774 278 163 403 870,498 706 227 SOD NP 984 14.2 12.4 
O76 2.5 68 167 462,375 a5) 265 655 1,817,442 1,474 225 822 2,279,817 1,849 20.8 p33 
@97 3.0 106 261 879,129 713 236 582 1,974,033 1,601 341 843° 2853,162 2,314 21.3 29.2 
i) 58 144 575,811 467 1S 185 741,033 601 133 328 1,316,844 1,068 8.3 13.4 
—22 4.0 69 pa 790,353 641 i 18 85,077 69 76 189 875,430 710 48 8.9 
M57 45 7 ay 91,242 74 — ae ae ry i a7 91,242 74 0.4 0.9 
2 5.0 6 14 81,378 66 ane Shee ne’ ae 6 14 81,378 66 0.4 0.8 
M68 5.5 Z 4 25,893 2 Ae oe nee We 2 4 25,893 21 0.1 0.3 
Total 602) 1,485. 93,743,388 3,036 1,000 2472 6.058962 4914 1,601 3,955 9,802,350 7,950 100.0 100.1 
Average 
depth@ 0.62 m, 2.0 feet 0.61 m, 2.0 feet 0.61 m, 2.0 feet 


hhh 0 CCC 


a a 
Volume + surface area 
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TABLE 11.—Surface areas and volumes at 0.15-m (0.5-foot) contour intervals below the tree line and average depth of bottomland lakes in the enti: 


Illinois River valley, Utica to Grafton, Illinois, 1976-1978. 


Peoria Pool, Excluding Peoria Lake 


Peoria Lake (Upper & Lower) 


La Grange Pool 


Water Depth Surface Area Volume Surface Area Volume Surface Area Volume 
m ft ha a m3 a-ft ha a m3 a-ft ha a m3 a-ft 
0.0 Tree line 
0.15 0.5 13 63.3.3 OF) 1,038,186 842 102 255 77,079 63 1,618 3,998 1,233,000 imap 
0.30 1.0 814 . 2,012 1,860,597 1,509 126 312 288,522 234 1,119 2,765 2:55/,222 ee 
0.46 PS: O75 22657 2094795 ees Sal 182 450 692,946 562 1,325 3,273 5,044,203, Ano 
0.61 2.0 tee) SA HOSP 2107 246 609 1,314,378 1,006 2,368 5,852 12;627:So eames 
0.76 IRS) 991 2,448 6,791,364 5,508 911 2,251 6,243,912 5,064 2,042 5,045 13,997/01G=ias 
0.91 3.0 13439 353921299 212 91164 783 «1,936 = 6,564,492 5,324 1,110 2744 93040) s sie 
1.07 2S. 3605 901 HOWACHO 20) LNA PTS) UL INS) = MOA 884 2,185 8,757,999 geno 
I_22 4.0 139) 344 1,588,104 1,288 Seen 2 Os 5.2.35 a CHOAe) 447 1,104 5,102,154 43 
ay 4.5 72 177 924,750 750 515. 1,273 ~=—-6 668,064 - 5,408 6 14 70,281 5 
152 5.0 40 101 589,374 478 194 479 2,803,842 2,274 oe 
1.68 55 33 82 527,724 428 29 626 4,245,218 3,443 
1.83 6.0 4 11 81,378 66 a i ae 
Dealt, 6.5 71 i) A012 lei 
2.44 7.0 i ee: ae sts 
2.74 5 42 103 949,410 770 
2.7/4 + channel 8.0 oe sae ae Se 
8.5 45 111 1,163,952 944 
9.0 a ae 
9.0 + channel se a See shes 305 754 me: Re aie Dae :. 
Total 7,680 18,979 40,061,403 32,491 5,615 13,879 51,729,282 41,954 10,919 26,980 58,693,266 47,60. 
Average depth? OLS2 sam, Ih / eee O197 my 3:2 fect 0.55 m, 1.8 feet 
TABLE 11.—Continued. 
Alton Pool (La Grange to Grafton) Total Percent of Total 
Water Depth Surface Area Volume Surface Area Volume Surface Area Volume 
m ft ha a m3 a-ft ha a m3 a-ft 
0.0 Tree line 
0.15 0.5 340841 258,930 210 3,423 8,458 2,607,795 2, ls 12 le 
0.30 1.0 DO 6 680,616 IE BD Sses25) 5,386,977 4,369 8.6 a! 
0.46 IE 510 9/67 182.447 959 2,892 7,146 11,014,389 8,933 10.6 6.5 
0.61 2.0 453 1,119 2414214 1,958 “4503 “11,127 24008976 19-472 16.4 14.1 
0.76 2) 662 1,637 4,541,139 3,683 4,606 11,381 31,573,431 25,607 16.8 18.6 
0.91 3.0 680 1,680 5,695,227 4,619 3,922 9,692 32,863,149 26,653 14.3 19.3 
1.07 IS 265 O54 256213589 2,126) 2.6379 6516) 926.113.7107) 279 9.6 15.4 
P22 4.0 i593) 378° 1,745,928 AIG 1,456 3,597 16629471 13,487 Da) 9.8 
157 4.5 14 aD 182,484 148 606 1,497 7,845,579 6,363 2 4.6 
LS, 5.0 ith 28 161,523 131 246 607 3,994,739 2,883 0.9 2a 
1.68 SD 3 8 51,786 42 294 727 4,906,107 579) iil 2.9 
1.83 6.0 ae wh ae eo me ns 
2.13 6.5 ve ee) 1,401,921 aye 0.3 0.8 
2.44 7.0 se Hae Hea Pi: = aC - 
2.74 > 42 103 949,410 770 0.2 0.6 
2.74+ channel 8.0 nek se #45 ee. Te = 
8.5 45 111 IAG). O)s\2 944 0.2 0.7 
9.0 me ane Rae a 
9.0 + channel Be sass ee ree 305 754 ital 
Total 3,189 7,883 19,535,652 15,844 (27,405 67,716 “170,019.603 137,891 100.1 100.1 


Average depth? 0.61 m, 2.0 feet 


“Volume + depth, excluding channel 


U.S. Army Corps of Engineers, had a moderate effect on 
water areas in the valley. From the confluence of the Des 
Plaines and Kankakee rivers, which form the Illinois, six 
dams separate the river into long, narrow navigation pools: 
Dresden Island, Marseilles, Starved Rock, Peoria, La Grange, 


0.62 m, 2.0 feet 


and Alton. The locks and dams at Starved Rock and abov 
were completed in 1933, those at Peoria and La Grange 1 
1939, and that at Alton in 1938. Each navigation pool 1 
maintained at a minimum depth of 2.7 m (9 feet), bu 
depths increase during periods of flooding. 
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The navigation pools in the IHlinois River proper are 
termed ‘flat pools” by engineers because of the slight water- 
surface slope from the upper end to the dam under low-flow 
conditions. With high-flow levels, the upper end of a pool 
may be as muchas 1.5 m (5 feet) higher than the lower end. 
The dams enable an increasing water flow to be spilled until 
the upper end of one pool becomes as high as the lower end 
of the one immediately above. At normal river stages, water 
velocity is less than 1.6 km (1 mile) per hour. The low rate 
of flow compounds the problem of sedimentation. 

The change wrought by the dams on the surface area of 
water in the Illinois Valley was nominal (Table 5). One 
reason that the increase was not more drastic was the 
curtailment in diverted water that occurred at that time. 
The most noticeable change occurred immediately above 
the Dresden Island and Starved Rock locks and dams, where 
the main channel was greatly broadened to the benefit of 
fish and waterfowl! (Havera et al. 1980). 

Increases in the open water of bottomland lakes because 
of the impounding of Peoria and La Grange pools occurred 
largely at the expense of marshes that succumbed to deeper 
water (Table 5). Overall there was a decrease of wetlands in 
these two pools, because sedimentation allowed the invasion 
of black willows into more aquatic habitats (Bellrose et al. 
1977). 

Impoundment by the Alton Navigation Dam on the 
Mississippi River appreciably enlarged bottomland water 
areas on the lower Illinois River (Table 5). Most of this 
increase occurred in the lower 32 km (20 miles) of the river 
valley between Hardin and Grafton. 


FIELD DETERMINATIONS 
Surface Area 


The surface areas of the few bottomland lakes existing 
in the upper navigation pools were measured by planimeter 
from the 1974 aerial photos (Table 6). The surface area and 
water volume within each 0.15-m (0.5-foot) contour 
interval and the average depths of selected lakes are 
presented by pools in Tables 7 through 11. 

About 28,601 ha (70,672 acres) of bottomland lakes 
occurred in the Illinois River valley, 1976-1979 (Tables 6 
and 11). Of the designated pools in the Illinois River valley, 
the upper navigation pools (Dresden Island, Marseilles, and 
Starved Rock) had the smallest number of bottomland lakes 
(11) and smallest water surface area (1,196 ha or 2,956 
acres) (Table 6). The few bottomland areas in the upper 
pools are a result of the narrow river valley in this portion 
of the waterway and a greater rate of fall in the river above 
than below Starved Rock. Peoria Pool had the largest area 
in bottomland lakes (13,295 ha or 32,858 acres) mainly 
because of Peoria Lake, a large lake in the main stem 
(Table 11). The water surface area of bottomland lakes in La 
Grange Pool totaled 10,919 ha (26,980 acres) (Table 11). 
Alton Pool had 3,189 ha (7,883 acres) of surface water 1n its 
bottomland lakes (Table 11). Peoria and La Grange pools 
combined contained 85 percent of the total surface area and 
102 of the 146 (70 percent) bottomland lakes in the Illinois 
Valley. 
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Volume of Water 


In Peoria Pool, about 74 percent of the estimated 40 
million m3 (32,000 acre-feet) of water volume in the 
bottomland lakes (excluding Peoria Lake) occurred between 
0.46 and 0.91 m (1.5 and 3.0 feet) below the tree line water 
level (Table 11). Peoria Lake, however, contained 75 
percent of its 51.7 m3 (42,000 acre-feet) of estimated water 
volume between 0.76 and 1.37 m (2.5 and 4.5 feet) below 
pool level. Peoria Lake contained almost three-quarters as 
much surface area as all the other lakes in Peoria Pool and 
exceeded their combined volume by approximately 11.6 
million m3 (9,500 acre-feet), denoting its greater depth. La 
Grange Pool had about the same surface acreage and 
volume in bottomland lakes as Peoria and Alton pools 
combined, with the exclusion of Peoria Lake (Table 11). In 
La Grange Pool, 76 percent of its calculated 58.7 million 
m3? (47,600 acre-feet) of water volume occurred between 
0.61 and 1.07 m (2.0 and 3.5 feet), about 0.3 m (1 foot) 
deeper than the comparable bottomland water areas in 
Peoria Pool (Table 11). Alton Pool had the smallest surface 
area and water volume in bottomland lakes compared with 
those of Peoria and La Grange pools. It is similar in depth to 
La Grange Pool, with 78 percent of its estimated 19.5 
million m3 (15,840 acre-feet) of volume occurring between 
0.61 and 1.07 m (2.0 and 3.5 feet) below the tree line. For the 
Illinois River valley from Utica to Grafton, we calculated an 
estimated total volume of 170 million m3 (137,900 acre- 
feet) when the water is at the tree line, with about 77 
percent of the volume occurring between 0.61 and 1.22 m 
(2.0 and 4.0 feet) below the tree line (Table 11). 


Depth 


Perhaps the most striking and discouraging finding 
from our investigations is that in 1976-1979 the average 
depth of bottomland lakes in the Illinois Valley was only 
0.62 m (2.0 feet) (Table 11). Because of the filling in of lakes 
as a result of the severe sedimentation in the valley, the 
lakes in Peoria Pool (except Peoria Lake) averaged only 0.52 
m (1.7 feet) in depth (Table 11). Peoria Lake averaged 0.97 
m (3.2 feet), the lakes in La Grange Pool averaged 0.55 m 
(1.8 feet), and Alton Pool lakes averaged 0.61 m (2.0 feet) 
(Table 11). 

Although most of the bottomland lakes closely resemble 
one another, there are some differences. The shallowest 
lake that we sampled (Goose Lake, Peoria Pool; 0.32 m, 1.1 
feet, Table 7) has a tributary stream that flows into it, 
further aggravating the serious sedimentation problem 
arising from the main stem of the river. Historically, Peoria 
Lake has been deeper than all other bottomland lakes, and 
the channel flows through it. We believe that before the 
building of the Peoria Lock and Dam in 1939, the channel 
current transported more of the sediment load through the 
lake than it has since that time. Apparently because of the 
reduced current resulting from the dam, a greater propor- 
tion of the channel sediment load is now being deposited in 
Peoria Lake. In La Grange Pool, two of the deepest lakes are 
Rice and Anderson with an average depth of about 0.74 m 
(2.4 feet) (Table 9). Rice Lake has remained relatively deep 


18 ILLINOIS NATURAL HISTORY SURVEY BIOLOGICAL NOTES 


as a result of its distance from the river and of low levees 
that have reduced the ingress of river water. Low levees 
have also protected Anderson Lake from inundation by 
small and moderate floods. 


Mud Flats 


The areas of mud flats of selected lakes in Peoria and La 
Grange pools at 0.15-m (0.5-foot) contour intervals and the 
mud-flat area extrapolated for all lake basins in these pools 
are presented in Tables 12 and 13. We also calculated the 
percentage of time for each year between 1939 and 1978 
that water levels occurred at each mean sea level stage in the 
period 10 July-1 October. Exposed mud flats during this 
period are necessary for the establishment of moist-soil 
plants (Fig. 6), currently the primary source of naturally 
occurring foods for waterfowl. If mud flats are exposed and 
moist-soil plants become established for at least 70 days and 
are not overtopped by water during this critical period, 
plants mature and produce seed, which is then available to 
waterfowl. However, moist-soil plants are generally killed 
by complete inundation before maturation. For optimum 
development of moist-soil food resources, 90 days are 
desirable. Fewer than 70 days results either in seeds not 
maturing or in a low volume of seed production. 

The area of mud flats exposed varies from year to year 
as summer water levels change. In Peoria Pool, about 2,406 
ha (5,945 acres) of mud flats are potentially available 
(Table 12). This maximum area of mud flats occurred with 
low-water conditions that prevailed about 47.5 percent of 
the time during the 1939-1978 period (Table 12). In 


No. 119 


TABLE 12.—The number of hectares (acres) of mud flats potentially 
available in selected lakes of Peoria Pool in relation to mean sea level river 
stages at Henry for the entire moist-soil-plant growing season, 10 July- 
1 October, 1939-1978. 


Lake MSL at Henry in Feet 
442.1+ 441.5 441.0 440.5 Total 
Depue Lake 38 35 73 
(94) (86) (180) 
Goose Lake 180 186 366 
(444) (459) (903) 
Senachwine Lake 171 85 256 
v (423) (210) (633) 
Sawmill Lake Ps = 70 23 35) 
2 4 (172) (57) (229) 
Billsbach Lake Es - 66 47 113 
2 (164) (116) (280) 
Sparland Lake 106i 151 
(262) (111) (373) 
Babbs Slough 236 97 333 
(583) (240) (823) 
Total area 867 518 1,385 
(2,142) (1,279) (3,421) 
Extrapolated area 1,465 941 2,406 
for Peoria Pool (3,620) (2323) (5,945) 
Percent of yearly 
occurrence 125 15.0 25.0 ate 


a : ; 
Selected lake conditions extrapolated for the entire pool area on the basis of seasonal stages by 
years (Table 11) 


bPercenrage of years from 1939 to 1978 that water levels for the period 10 July-1 October 
averaged this height. 


TABLE 13.—The number of hectares (acres) of mud flats potentially available in selected lakes of La Grange Pool in relation to mean sea level river stages 
at Havana for the entire moist-soil-plant growing season, 10 July-1 October, 1939-1978. 


ms] Ingram- 
Havana Rice Beebe Goose Clear Lake Anderson Grand Stewart Chain Crane Total Extrapolated Area Percent of Yearly 
(feet) Lake Lake Lake Lake Chautauqua Lake Island Lakes Lake Lake Area La Grange Pool* Occurrence? 

434.9+ Above tree line 5.0 
434.4 Tree line 259 

BBS). 85 98 47 103 203 78 169 144 24 34 OD» 1,618 
(209 243) ee UG es 4) (502) (193) (343) (355) (60) (84) (2,360) (3,998) 0.0 

433.4 2] 68 18 53 200 43 59 138 20 4] 661 HIS, 
(52) (168) (44) (130) (493) (107) (147) GA (49) 02 me leGa2)) (2,765) V8 

432.9 28 119 28 62 212 40 50 168 16 59 782 1,324 
(69) (294) (68) (154) (525) (OD) Ol23) (416) (39) (146) (1,932) (3278) 10.0 

432.4 36 149 55 98 504 ST 210 141 61 87 1,398 2,368 
(88) (367) (136), (243) (1,246) (141) (520) (348) (150)° (215) (3,454) O;852)) iD 

431.9 S50 111 49 100 339 86 166 205 62 88 1,205 2,042 
(124) (274) (120) (248) (837) (213) (409) (506) (154) (94) (2,978) (5,045) 15.0 

431.4 143 if 169 64 100 24 78 43 28 655 1,110 
(353) (ua) (417) (59) (247) (59) K195)) CLOTS KO2e 91,619) (2,744) 15.0 

430.9 193 l 141 123 38 26 522 884 
(478) (3) (349) (303) (93) (63) (1,290) (2,185) 17.5 

430.4 56 >») 136 3) 8 264 447 
(138) (137) (335) (21) oe 7. (19) (652) (1,104) 20.0 

Total 612 DDE LOY 781 22. 663 695 8742265321 6,442 10,912 
(1,511) (1,366) (484) (1,932) (3,762) (L638) (L715) (2,459). (G59). 3992) (15,917) (26,966) 100.0 


do : ‘ 
Selected lake conditions extrapolated for the entire pool area on the basis of seasonal stage by years (Table 11). 


b 
Percentage of years between 1939 and 1978 that water levels for the period 10 July-1 October averaged this height. 
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comparison, La Grange Pool has potentially 10,912 ha 
(26,966 acres) of mud flats, about four and a half times as 
much as Peoria Pool (Table 13). However, the maximum 
area of mud flats occurred in La Grange Pool only about 20 
percent of the time during the growing seasons of 1939 
through 1978. Water levels vary less in Peoria Pool than 
they do in La Grange Pool, because the Peoria dam is 0.3 m 
(1 foot) higher than the La Grange dam, the slope of the 
river is less acute in Peoria Pool, and large tributary streams 
add more sizeable discharges to the river in La Grange Pool. 


SEDIMENTATION 


Lee & Stall (1976:27) made a theoretical calculation of 
the annual sediment loss in the Illinois River Basin of 25 
million metric tons (t) (27.6 million tons) or 3.34 t/ha (1.49 
tons/acre). They calculated that 62 percent of the silt came 
from valley slopes of tributary rivers and the parent valley, 
and 38 percent from upland areas. About 11 million t (12.1 
million tons) of sediment are annually transported out of 
the Illinois Valley to the Mississippi River at Grafton, 
leaving 14 million t (15.4 million tons) deposited in the 
water areas and certain unleveed areas of the floodplain. Lee 
& Bhowmik (1979:18, Fig. 6) show the rate of sediment 
transport in relation to the volume of water in the Illinois 
River. They found little transport of sediment with low 
discharge and increases in sediment load with increasing 
water volume until a saturation threshold is reached. 

An analysis by Lee & Stall (1977:51-52) of the deposited 
sediments revealed that they were made up almost equally 
of silt and clay particles and insignificant amounts of sand. 
Lee & Stall suggested that sediments originated on upland 
watersheds and were transported to the Illinois River by 
tributary streams. A dry volume weight of 1,179 t (1,300 
tons) of sediment would cover 0.4 ha (1 acre) to a depth of 
30.5 cm (1 foot). The dry volume weight was determined by 
weighing the wet samples, oven drying the samples, 
reweighing them, and applying the data to a standard 
equation (Lee & Stall 1977:49). Thus, 14 million t (15.4 
million tons) of sediment deposited annually in the Illinois 
Valley would cover 57,529 ha (142,154 acres) to a depth of 
e.) cm (1 inch). 

About 58,276 ha (144,000 acres) of unleveed bottomland 
between La Salle and Grafton are subject to flooding 
(Mulvihill & Cornish 1929:37). To this would be added the 
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Fig. 6.—Lake Chautauqua from the southeast 
shore in August 1979. Extensive mud flats have 
been exposed by receding water levels in the 
shallow, platter-shaped basin. 


27,400 ha (67,693 acres) of lake surface (Table 1) and 
approximately 8,903 ha (22,000 acres) of river surface, 
aggregating 94,579 ha (243,700 acres). 

Thus, under a maximum overflow of the river's natural 
banks, 94,579 ha (233,700 acres) would be subject to the 
deposit of 14.6 million m? (11,845 acre-feet) of sediment 
(Lee & Stall 1976:27), yielding an average of 0.63 cm/ha 
(0.61 inch/acre). Seldom does a flood cover this extensive 


TABLE 14.—The total sediment and yearly amount of sediment in 
certain bottomland lakes of the Illinois River valley. 


Average 
Annual 
Sediment Average Total 
Navigation Time Deposit in Sediment in 
Pool Lake Interval Centimeters Centimeters 
Peoria Senachwine 1903-1978 127 94.9 
Sawmill 1903-1978 iL 83.4 
Billsbach 1903-1978 el 83.8 
Sparland 1903-1978 OW TDD 
Babbs Slough 1903-1978 0.71 52.9 
Upper Peoria 1903-19654 1.67> 103.8 
1965-19762 3.06 ahi! 
1903-1976 1.88 Lies 
La Grange Clear 1903-1978 1.56 IES 
Beebe 1904-1978 OW 56.4 
Rice 1903-1977 0.26 Oa 
Chautauqua 1926-1950 1.055 Pon 
1950-1976 1.06 27.4 
1926-1976 1.05 SW, 
Matanzas 1903-1979 1.62 122.8 
Anderson 1903-1977 0.41 30.5 
Grand Island© 1903-1978 0.95 TO) 
Alton Meredosia 1903-19564 1.30 68.9 
1956-19784 1.19 26.2 
19043-1978 W227, 95.1 
Swan 1903-1978 0.85 64.1 
Overall 
average 1.06 
Weighted average based 
on area of lake basins 1.24 


°U.S. Army Corps of Engineers 1965, 1976. 


bwhere three time periods are shown, only the longest period was used to calculate the overall 
average and the weighted average. 


“Grass, Goose, and Jack lakes. 


dininois Division of Waterways 1956 


20 ILLINOIS NATURAL HISTORY SURVEY BIOLOGICAL NOTES 


an area. However, as the river rises, an increasing load of 
sediments enters the lateral lakes. There are 26,300 ha 
(89,700 acres) of water surface in the river and bottomland 
lakes. If they received the entire sediment load that Lee & 
Stall (1976:27) calculated is deposited annually in the 
Illinois Valley, it would fill the beds of these areas at the rate 
of 1.63 cm/ha per year (1.58 inches/acre per year). Because 
part of the sediment is deposited on adjacent floodplain 
lands, the calculated deposition of sediments in the waters 
of the Illinois Valley would be between 0.63 cm/ha and 1.63 
cm/ha per year. Using the sedimentation rates for a cross 
section of lakes, 1903-1979 (Table 14), we calculated a 
weighted mean of 1.24 cm/ha per year. Because sedimenta- 
tion rates have been higher in the recent years of that 
period, the 1.24 cm of sediments deposited yearly appears 
conservative and approximates the estimates by Lee & Stall 
(1976:27) derived from an entirely different basis employ- 
ing the universal soil loss equation (Upper Mississippi 
River Comprehensive Basin Study Coordinating Committee 
19/0). 

The sedimentation of bottomland lakes in the Illinois 
Valley has been studied by the Illinois State Water Survey 
(Lee & Stall 1976, 1977; Lee & Bhowmik 1979) and the 
Illinois Natural History Survey (Bellrose et al. 1979). The 
studies by the Water Survey have centered on the diminu- 
tion of the storage capacity of bottomland lakes as a result of 
sedimentation. Those by the Illinois Natural History Survey 
have been concerned with yearly sedimentation rates in 
relation to water depth. 

It is important to make a distinction between the terms 
“sedimentation rate’ and “amount of sedimentation.” 


PEORIA POOL 
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Sedimentation rate is the thickness of sediments that have 
been deposited at a given water depth during 1 year. The 
amount of sedimentation or fill refers to the quantity of 
sediments deposited over an entire lake basin or at a specific 
location during an elapsed time of 1 or more years. The 
sedimentation rate provides a means of comparing the 
amount of sedimentation at similar water depths between 
years and between lakes. 

These terms are important because Bellrose et al. 
(1979:30-32) found that as the water depth increased, the 
sedimentation rate increased. Sedimentation in a body of 
water, therefore, becomes a dynamic factor—subject to 
change as water depths change. It has resulted in the basins 
of the bottomland lakes changing from a diversity of depths 
to uniformly shallow, platter-shaped collections of ooze. 

Linear regression trend lines are used to compare 
sedimentation rates with water depths for a number of lakes 
in each of the lower three navigation pools (Fig. 7, 8). The 
y-intercept for the trend lines is negative for 6 of the 10 
lakes. Apparently, at the interface between water and land, 
ice and wave action have eroded bottom soils, thus actually 
deepening the lake basins slightly in shoal areas. In some 
cases, entire islets and low peninsulas have been washed 
away, most evident at Senachwine and Chautauqua lakes. 
However, elsewhere the basins have become very shallow 
from the deposition of sediments. Some of the sediments 
deposited in deeper water were originally displaced by ice 
and waves, but this movement of material within a lake is 
minuscule compared with the volume of sediments brought 
in by the river. 

In our endeavor to determine the basin capacities of the 
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Fig. 8.—Linear relationships be- 
tween the depth of water and the yearly 
rate of sedimentation in five bottom- 
land lakes in La Grange and Alton 
pools. All relationships are significant 
(P= 0:0): 
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ottomland lakes in the Illinois Valley, some of the lakes 
surveyed in 1976 for deposited sediments (Bellrose et al. 
(979:30) were resurveyed in 1978. More transects were 
nade in each lake in the 1978 surveys, and all transects 
xtended from wooded shoreline to wooded shoreline. 
3ecause of low-water conditions on certain lakes, transects 
n the 1976 survey did not always extend as far as the 
horeline. At that time, we did not recognize that this 
ailure would create a slightly erroneous extrapolation of 
he relationship between water depth and sedimentation 
‘ate, because shoreline areas have the lowest sedimentation 
ates (because of reduced water depths) and may in some 
mstances actually be deepened by ice and waves. 
Therefore, we have included in this paper linear 
egression trend lines comparing sedimentation rates with 
vater depths for lakes that were surveyed in 1978-1979 
Fig. 7, 8), including some of those surveyed in 1976 and 
reviously reported (Bellrose et al. 1979:30, Fig. 9). The 
rincipal difference between the results obtained by the 
976 survey and the 1978 survey occurred in the lakes of 
eoria Pool, the 1978 survey resulting in slightly lower 
egression slopes and in greater negative y-intercepts for a 
umber of lakes (Fig. 7; Bellrose et al. 1979:30, Fig. 9). 
Sedimentation rates are high for Babbs Slough (Fig. 7) 
nd for Grand Island lakes and Clear Lake (Fig. 8); they are 
ow for Beebe, Matanzas, and Sawmill lakes (Fig. 7, 8). 
The rates of sedimentation shown for lakes of the 
llinois Valley are alarming, particularly because of the 
xisting shallow waters. Moreover, if more recent time 
eriods than 1903-1978 are considered, the sedimentation 


rates are appreciably higher and, therefore, more critical 
(Fig. 9; Bellrose et al. 1979:32, Fig. 11, 12, 13). 

A number of lake basins were partially or entirely 
surveyed for bottom elevations between 1903 and our 1978 
survey. In 1936 the Peoria Office, U.S. Army Corps of 
Engineers, surveyed the river-side half of five lakes: 
Senachwine, Sawmill, Billsbach, Sparland, and Babbs Slough. 
We used our bottom elevations from 1978 for the same 
transect sections to make comparisons on the change of 
sedimentation rates between 1903-1936 and 1936-1978 
(Fig. 9). It is apparent that during the later period, 
1936-1978, the sedimentation rates for all five lakes 
combined were higher, particularly in the shallower waters, 
than they were in the earlier period, 1903-1936 (Fig. 9). 

A recalculation of the amount of sedimentation for 
several lakes surveyed in 1976 and reported in Bellrose et al. 
(1979:34) and data for some additional lakes are presented 
in Table 14. A comparison of current data with the yearly 
amount of sedimentation given by Bellrose et al. (1979:34) 
provides these differences between 1976 and 1978 surveys: 
Senachwine, Sawmill, Billsbach, and Sparland had slightly 
lower amounts of sediment deposits, whereas Babbs Slough, 
Upper Peoria Lake, and Chautauqua had slightly higher 
amounts. We found higher amounts of sedimentation in 
more recent years for Lake Chautauqua, Meredosia Lake, 
and especially Upper Peoria Lake. For example, data from 
the 1965-1976 period show that Upper Peoria Lake now 
averages about | m (3.2 feet) in depth and is being filled in 
over its entire basin at an average amount of 3.1 cm/year 
(1.2 inches/year) (Table 14). 
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Fig. 9.—Linear relationships between the depth of water and the yearly 
rate of sedimentation for half of Senachwine and of Sawmill, Billsbach, and 
Sparland lakes and Babbs Slough combined for two time periods. The 
relationships are significant (P < 0.01). 


OUTLOOK FOR THE FUTURE 


Because of our concern with the extreme sedimentation 
problem occurring in the Illinois River valley, we have 
projected our current knowledge of sedimentation rates and 
average depths of the bottomland lakes into the 2l1st 
century. Ideally, we wish to achieve some plausible index to 
the longevity, both biological and recreational, of the 
bottomland water areas. We have attempted to estimate 
how much longer the Hlinois River bottomland lakes will 
afford recreational opportunities for limited fishing, duck 
hunting, and boating. 

Information from the linear regressions of sedimenta- 
tion rates versus depths for individual lakes (Fig. 7, 8; 
Bellrose et al. 1979:30-32) and the 1976-1979 depths of 
each lake (Tables 7-10) were used in a modified half-life 
equation typically employed for chemical reactions. Because 
sedimentation is dynamic, with the rate under constant 
modification as waters become shallower, we believed that a 
mathematical relationship using the slope of the linear 
regression of sedimentation rates versus depths would be 
appropriate. We also realized that it may be more accurate 
to estimate when the bottomland lakes would be filled to 
half their current depth rather than when they would be 
completely filled, because sedimentation rates are reduced 
and subject to other influences in extremely shallow water. 
In addition, when the lakes are filled to half of their current 
depth, they will have little biological or recreational value. 

Dr. Saul Blumenthal, Department of Mathematics, 
University of Illinois, used the following rationale to 
develop an equation for estimating the number of years 
required for a given bottomland lake to fill to half of its 
average 1976-1979 depth. The linear regressions of sedi- 
mentation rate versus depth (Fig. 7, 8) can be expressed as 


dS 

ets) — kY(t) +b ( 
dt 

Where 

dS(t) 

— = sedimentation rate 
dt 

S(t) = thickness of sediment accumulated at time t 


Y(t) = depth of water at time t 


6 


slope of sedimentation regression line 
b = y-intercept of sedimentation regression line 


However, the depth of water Y(t) is decreasing as t 
sediment depth increases. Therefore, 


dY¥ (0) Ree SC) 


dt dt 
and equation (1) becomes 
dY 
Lye 
dt 
The general solution to differential equation (2) is 
b 
Y(t) = Ac 
(t) € k ( 


Where 
A = an arbitrary constant 


If we set the current time to zero (t = 0) in equation (3), 
can relate A to the water depth (YQ) at the present tin 
Equation (3) then becomes 


- b a b 
Nites eons or AS Soa 


Equation (3) can then be rewritten as 


Dae b 
YOR ay hat ee kts — 7 ( 


We can now solve equation (4) for the time t required for 
given bottomland lake to fill to half its average 1976-19; 
depth (Y,): 


ae 
l faaie ke 
t=- In a 
k b 
Yo te 
k 
Where 
t = number of years 
k = slope of sedimentation regression line 
b = y-intercept of sedimentation regression line 
Yo = 1976-1979 average depth 
Y, = half of 1976-1979 average depth 


The results of equation (5) in predicting the number ¢ 
years in which selected lakes will lose half of their averag 
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TABLE 15.—Projected number of years required for selected bottomland lakes to be filled to half of their average 197 
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bho 
ness 


6-1979 depth. Predictions were 


generated from a “half-life equation using values from linear regressions (both actual and forced through the origin) of sedimentation rates vs. depth. 


Lake Dates for 1976-1979 Actual Regression Regression Forced 
Sedimentation Depth Equation Through Origin 
Rate in Meters i 
R2 Years R2 Years 
Peoria Pool 

Senachwine 1903-1978 0.66 ee ae 0.654 9] 
Sawmill 1903-1978 0.54 0.314 74 Ohm ih 

Sparland 1903-1978 0.41 0.842 ros 0.814 81 
Babbs Slough 1903-1978 0.45 0.748 esas 0.648 87 
Billsbach 1903-1978 0.55 0.674 44 0.634 63 
Upper Peoria 1903-1965 0.98 0.638 232 0.628 90 
1965-1976 0.98 0.742 63 0.67 24 

1903-1976 0.98 0.838 182 0.814 82 

La Grange Pool 

Beebe 1903-1978 0.42 0.402 128 0.408 127 
Rice 1903-1977 0.74 0.502 es O22 230 
Clear 1903-1978 0.65 0.898 or 0.824 TZ. 
Chautauqua 1926-1950 0.46 0.412 Nee. 0.358 76 
1950-1976 0.46 Osrile tat 0.412 60 

1926-1976 0.46 0.702 an Oe 76 

Matanzas L90S=1979 0.95 OS22 71 Ose DS 
Anderson 1903-1977 0.73 Oy aoe 0.423 154 
Grand Island lakes> 1903-1978 0.48 O92 110 0.694 72 

Alton Pool 

Meredosia 1903-1956 0.62 0.892 a 0.694 115 
1956-1978 0.62 O72 ATs O74 93 

1903-1978 0.62 0.844 ee: 0.664 119 

Swan 1903-1978 0.61 0.812 aE 0.634 119 

4P<(0.01 


Brass, Goose, and Jack lakes. 


976-1979 depth are presented in Table 15. The number of 
ears range between 44 for Bilsbach and 74 for Sawmill in 
eoria Pool (excluding Peoria Lake) and between 71 for 
fatanzas and 128 for Beebe in La Grange Pool. 

It was not possible to generate a ‘half-life’ value on the 
asis of the existing linear regressions for several of the 
elected lakes (Table 15). This difficulty occurred when the 
-intercept of the sedimentation regression had a moderate 
r large negative value. When this value is substituted into 
he “half-life” equation (5), a natural log of a negative 
umber must be taken, thus prohibiting further calculation. 

To remedy these negative y-intercepts and allow use of 
ne “half-life” prediction equation (5), the regressions 
etween sedimentation rates versus depth were rerun for 
ne selected lakes, but the regression line was forced 
arough the origin. We believe that it is hydrologically valid 
) use this statistical approach. Theoretically, there should 
€a minimum of sedimentation at the lake margin, and the 
sgression line should go through the. origin. However, as 
reviously explained, the effects of wave action on the 
noreline, where minimum depths occur, cause erosion of 
1e shore and shallow areas with the resultant translocation 
f this soil elsewhere in the lake. Thus, in most cases, 
inimum or negative sedimentation occurred in shallow 
epths adjacent to the shoreline (Fig. 7, 8, 9). 

Once again, the selected lakes in Peoria Pool had shorter 
half-lives” than those in La Grange Pool (Table 15). The 
umber of years predicted for the chosen lakes in Peoria 
ool to fill to half of their average 1976-1979 depth ranged 


from a catastrophic 24 years in Upper Peoria Lake to 97 
years for Sawmill. The time estimated to fill in half of the 
average depth for those lakes studied in La Grange Pool 
varied from 60 years for Lake Chautauqua to 230 years for 
Rice Lake. 

It should be noted that the predictions for Upper Peoria 
Lake, Chautauqua, and Meredosia, when based on sedimen- 
tation rates from recent years (1965-1976, 1950-1976, and 
1956-1978, respectively), are shorter than when sedimen- 
tation rates covering a longer span of years (1903-1976, 
1926-1976, and 1903-1978, respectively) are used (Table 
15). As discussed previously, the sedimentation rates are 
much higher in recent years, thus contributing to the 
shorter predicted “half-lives.” If current land-use practices 
and accompanying excessive soil losses continue, then our 
“half-life” calculations are overly conservative. 


DISCUSSION 


For a brief period in the history of the Illinois River 
valley, man improved it for fish and waterfowl. This 
improvement occurred 1n the early 1900's, as water diverted 
from Lake Michigan doubled the surface area of the 
bottomland lakes. Although bottomland forests and their 
attendant wildlife suffered diminution as thousands of 
hectares of trees succumbed to inundation, the enhancement 
for fish and waterfowl was economically much greater. 

The commercial catch of fish in the Illinois River rose 
steadily from 1894 and reached a peak in 1908 (USS. 
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Department of Commerce and Labor 1911). At that time 
the Illinois River provided 10 percent of all freshwater fish 
caught in the United States. Thereafter, the commercial fish 
yield of the Illinois River steadily declined (Mills et al. 
LO6G15). 

Following the brief improvement in the first decade of 
this century, man’s activities have been largely destructive 
to fish and waterfowl as well as other wildlife resources of 
the Illinois Valley. First, the levees constructed along the 
river, mostly between 1909 and 1922 (Mulvihill & Cornish 
1929:38), resulted in the loss of 17,584 ha (43,450 acres) of 
water surface, 39 percent of the total (Tables 2, 3). This loss 
is calculated on the basis of diverted waters doubling the 
8,792 ha of lakes present in 1903 before the development of 
drainage and levee districts. Such a reduction in water area 
resulted in a comparable decrease in the fish production and 
waterfowl food resources of the valley. 

Urban pollution began to be a problem in the upper 
river by 1911 (Mills et al. 1966:8-9) and ballooned in scope 
during World War I. Between 1915 and 1920, the zone of 
pollution moved downstream from the Chicago area at the 
rate of 26 km (16 miles) per year (Mills et al. 1966:9); by 
1923 the river was almost devoid of free oxygen as far south 
as Chillicothe (Greenfield 1925:24-25). Pollution abatement 
in the last two decades has improved the dissolved oxygen 
levels of the river but not necessarily those of the adjacent 
bottomland lakes (Sparks & Starrett 1975:345-346). The 
reduction in oxygen content in the bottomland lakes is 
attributed to the resuspension of fine silts from the shallow 
lake bottoms by wave action. The resuspended material 
exerts an oxygen demand, removing dissolved oxygen from 
the water (Butts 1974:12). 

Fish life has not increased to the degree anticipated 
from the improvement of dissolved oxygen in the river 
(Mills et al. 1966; Sparks & Starrett 1975:345). A principal 
factor appears to be the sediments deposited in the 
bottomland lakes (Bellrose et al. 1977:IV-a). These lakes 
play an important role in the fishery of the Illinois Valley. 
Their potential fish yield in relation to the river is 
exemplified by Richardson's (1921:464) findings that in 
1908 “the largest poundages of fish per acre have been 
taken in the reaches with the largest quotas of connecting 
lake-acreage.” Richardson (1921:464) pointed out that the 
fish yield in the lakes was probably greater because of the 
greater abundance of weed fauna and bottom fauna. 

Water turbidity, resulting from sedimentation, has 
increased in the river and bottomland lakes (Bellrose et al. 
1977:C-42). Turbidity reduces the food supply of panfish 
and game fish and their reproduction (Sparks & Starrett 
1975:339). Most aquatic plant beds have been eliminated, 
and marsh plants have been drastically reduced in the 
bottomland lakes as a result of turbidity (Bellrose et al. 
1979:28-29). Aquatic plants not only benefit fish, but are an 
important food resource to several species of dabbling and 
diving ducks. 

In addition to the harmful indirect effects of sediments 


on the fish and wildlife resources of the Illinois River valley, - 


they produce direct effects on the lake basins. Our surveys 
on the volume of water in Illinois Valley lakes at a normal 


water stage (the tree line) show that they are extreme 
shallow (Tables 7-11). Originally they were deeper, ar 
man made them still deeper by either diverted water fro. 
Lake Michigan or the construction of navigation dam 
However, since 1903 all evidence indicates that sediment. 
tion 1s increasingly reducing their depths. 

We found that between 1903 and 1976-1979, the lars 
lakes in the Illinois Valley had filled with sediments ; 
annual average amounts varying from 0.26 to 1.88 ¢ 
(0.10-0.74 inch), and the average for all lakes was 1.06 c 
(0.42 inch) (Table 14). Lee & Stall (1976:55) reported th; 
between 1903 and 1975 Sawmill Lake had filled at a year 
amount of 1.19 cm (0.47 inch), Swan Lake (Calhou 
County) at 0.46 cm (0.18 inch), and Meredosia Lake at a 
amount of 1.09 cm (0.43 inch). Our calculations of year! 
amounts of sedimentation were slightly different: Sawmil 
1.11 cm (0.44 inch); Swan, 0.85 cm (0.33 inch); an 
Meredosia, 1.27 cm (0.50 inch) (Table 14). 

Studies at several lakes point to higher sedimentatio 
rates in more recent years (Fig. 9). The importance « 
presenting annual sedimentation rates for two differer 
time periods is that they provide a means of evaluatin 
differences in the sediment load transported by the IIlino: 
River. Fig. 9 compares yearly sedimentation rates for tw 
time periods: 1903-1936 and 1936-1978. The yearly rat 
was higher in the 1936-1978 period for the five lake 
combined. Higher sedimentation rates were also found fo 
the more recent of two time periods for Upper Peoria Lake 
Lake Chautauqua, and Meredosia Lake (Bellrose et a 
1979:32; Steffeck et al. 1980). 

All of our evidence points to a dramatic increase in th 
sediment load of the Illinois River during recent years. Thi 
increase is not only reflected in higher sedimentation rate 
but also in the total amount of sediment, as evidenced i 
both Upper Peoria Lake and Lake Chautauqua (Table 14) 
The current status of Lake Chautauqua, exemplifying thi 
condition of many other floodplain lakes, is portrayed it 
Fig. 6. 

The “half-life” equation (5) provides a means of usin; 
the history of sedimentation to predict its effect upon th 
lakes of the Illinois Valley in the future. Half of the meage: 
volume of these lakes will be lost ina relatively few decade: 
(Table 15). Although much of the sport and commercia 
fishery value has already been lost as a result of sedimenta 
tion, the bottomland lakes are still intensively used by duck 
hunters. But, in time, these lakes will become so shallow 
that they cannot be navigated by boat, and the bottoms s¢ 
soft that they cannot be waded. At that time, they will nc 
longer be useable for duck hunting. 

Upper Peoria Lake should be especially singled out for 
attention. It is the most important recreational lake in 
central Illinois, especially for Peoria, one of the state's 
largest cities. Peoria Lake is the largest lake in the Illinois 
Valley, and since the days of Pere Marquette and Joliet it has 
undoubtedly been the deepest. Yet, if we employ the 
sedimentation rates from 1965 to 1976, Upper Peoria Lake 
may lose approximately half of its volume by the year 2000 
(Table 15) when its average depth would be about 0.5 m (1.6 
feet). At that depth, water-related activities will become 
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acreasingly restricted. The river channel that passes 
hrough the lake will be less affected by sedimentation, 
ecause towboats continually resuspend and move the 
ediments in the channel bed laterally and downstream. 

The “half-life” projections based upon sedimentation 
ates for earlier time periods indicate longer lives than do 
half-life” calculations for more recent periods. For exam- 
le, consider the “half-life” values with the corresponding 
ime periods: Upper Peoria—90 years for 1903-1965 and 
4 years for 1965-1976, and Meredosia Lake—115 years for 
903-1956 and 93 years for 1956-1978 (Table 15). 

Using the proportion of lake basin filled with sediments 
uring the 1903-1975 period, Lee & Stall (1976) calculated 
hese longevities for two Illinois Valley lakes: Depue 33 
ears and Meredosia 90 years. Lee (1976) projected the 
xpected life of Lake Chautauqua at 92 years. Their 
alculations were based on a constant amount of sediment 
egardless of the lessening depth or changing sedimentation 
ates during the 1903-1975 period. 

Sediments filling in the bottomland lakes of the Illinois 
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Valley are being transported to the main stem of the river 
largely from the drainage basins of tributary streams. 
Sediments originate from bank erosion, erosion of bluff 
areas, and sheet erosion of prairie farm lands. Lee & Stall’s 
(1976:25) calculation of the annual sediment load from the 
basins of tributary streams carried into the main stem of the 
Illinois River and deposited in the lakes and floodplain 
approximates the annual amounts of sediment that we 
determined for the lakes of the Illinois Valley (Table 14). 
Thus, the general source of the sediments has. been 
identified. But once in the Illinois River, other factors affect 
sedimentation. 

The deposition of sediments in the Illinois River since 
1910 has probably been almost doubled because drainage 
and levee districts have removed nearly half of the flood- 
plain from inundation by the river. Fig. 10 shows Thomp- 
son Lake Drainage and Levee District (which drained 
Thompson Lake near Havana), the main stem of the river, 
Lake Chautauqua, and Quiver Lake. The removal of such a 
large segment of the floodplain increased flood heights, 


1931 


1978 


Fig. 10.—Aerial views of the Illinois River valley approximately 8 km north of Havana in 1931 (left) and 1978 (right), Designated areas are Quiver Lake 
A); Lake Chautauqua, a national wildlife refuge, (B); Illinois River (C);and Thompson Lake Drainage and Levee District (D). Note the extensive area of 
Juiver Lake (A) that had been filled by sedimentation by 1978. Thompson Lake Drainage and Levee District (D) converted famous Thompson and Flag 


tkes to agricultural fields in 1921. 
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which in turn increased sedimentation rates as a result of 
the water depth-sedimentation syndrome elucidated earlier 
(Hig we ono) 

The bottomland lakes serve as an important adjunct to 
the river as a floodway. Because sedimentation is reducing 
the depths of these lakes, their capacity to conduct flood 
waters through or to store water in their basins is being 
further curtailed. Thus, the magnitude of flood heights will 
rise and the frequency of flooding will increase as the 
bottomland lakes fill with sediments and eventually become 
bottomland forests. The filling of Quiver Lake and the 
resulting growth of willows and cottonwoods (Fig. 10) is 
illustrative of the future of these lakes and the manner in 
which their use as a floodway will diminish with the passing 
of time. 

The resuspension of sediments by the passage of 
towboats in the Illinois River also adds appreciably to the 
sediments entering certain bottomland lakes. Near the 
mouth of the Illinois River (mile 3.0) tow traffic in 1977 
increased the sediment volume entering backwater areas by 
an estimated 31.2 percent (Simons et al. 1981:4.28). They 
postulate that unconstrained river traffic will increase the 
volume of sediment to 46.8 percent above the natural 
volume entering backwater areas by the year 2000. 

It should be emphasized that these sediments initially 
entered the river almost entirely from the erosion of upland 
soils and tributary stream banks. The resuspension of 
sediments by towboat traffic is a problem of secondary 
importance. The primary problem is the erosion of Illinois 
farmlands. 

Peoria Lake is filling most rapidly at its upper end, the 
area nearest to the entrance of the river channel at 
Chillicothe. This filling is probably related to the reduction 
of river currents by about one-third by the Peoria Naviga- 
tion Dam, resulting in greater deposits of sediments above 
the dam. Moreover, it is the only lake through which the 
river channel flows, subjecting the lake to a continuous load 
of sediments. The other bottomland lakes are lateral to the 
river channel and receive sediments largely during periods 
of inflow from the rising river or bank overflow. 

In the early 1900's, the Illinois Valley had few equals in 
the nation as a fish and wildlife paradise. It has since been 
severely impacted by man, and it will lose its bottomland 
lakes if the sedimentation problem is not resolved in the 
next two decades. Unless current abusive land practices are 
abated, there is little hope that the bottomland lakes will be 
a useable recreational area for more than a few decades. The 
most feasible alternative is to use selected drainage and 
levee districts for both flood control and recreation, as 
proposed by Walraven (1950). An increase in diverted 
water from Lake Michigan would be advantageous if 
adapted to seasonal needs. However, the resuspension of 
soft bottom sediments would reduce the potential value of 
such a measure. 


SUMMARY 


1. Early in this century, man briefly enhanced the fish 
and waterfowl resources of the Illinois Valley by doubling 


the surface area of its bottomland lakes by diverting La 
Michigan water into the Illinois River. 

2. Between 1909 and 1922, drainage and levee distri 
were constructed which drained almost half of the existi 
bottomland lakes. By removing about half of the floodpk: 
from inundation by the river, drainage and levee distri, 
have increased flood heights and the deposition of se: 
ments on the remaining lakes and unleveed floodplain 
the Illinois Valley. 

3. We estimated a total surface area of approximate 
27,400 ha (67,700 acres) and a volume of 170,019,600 1 
(137,900 acre-feet) for the bottomland lakes in the Illin¢ 
River valley from Utica to Grafton for the period of 1976 
1979. 

4. Because sedimentation fills in deep water at a fast 
rate than it fills shallow water, bottomland lakes now a 
uniform, platter-shaped basins that have a low volume-t 
surface-area ratio. 

5. At normal water level, bottomland lakes abo 
Upper Peoria Lake in Peoria Navigation Pool average or 
about 0.52 m (1.7 feet) in depth. Lakes in La Gran 
Navigation Pool average 0.54 m (1.8 feet), and those 
Alton Navigation Pool average 0.61 m (2.0 feet) in dept 
Upper Peoria Lake averages 0.98 m (3.2 feet) in depth an 
along with Lower Peoria Lake, is the deepest in the IIlinc 
Valley. 

6. In the last two decades sedimentation rates ha’ 
risen to alarming levels as agricultural practices ha 
resulted in increasing soil erosion in the Illinois Vall 
watershed. It has been calculated that the annual sedime 
loss in the Illinois River Basin amounts to 25 million mett 
tons (27.6 million tons). About 14 million metric tons (15 
million tons) are deposited each year in Illinois Valley lak 
and the unleveed floodplain, and 11 million metric to1 
(12.1 million tons) are transported into the Mississip 
River. 

7. The deposition of sediments in the bottomland lak 
is dynamic, because the annual rate lessens as the lak 
become shallower. Therefore, to approximate when selecte 
lakes may lose half of their current average depths, a “hal 
life’ equation was used to adjust for the constantly lessenir 
water depths. 

8. A sedimentation time frame of 1903 to 1978 provid 
estimated “half-life” projections of the larger lakes: Ser 
achwine, 91 years; Billsbach, 63; Upper Peoria, 82; Beeb 
127; Grand Island lakes, 72; Meredosia, 119; and Swan, | 1 
However, a more current time frame results in shorte 
“half-life” projections: Upper Peoria, 24 years, based upo 
the sedimentation rates of 1967 to 1976; Lake Chautauqu: 
76 years, using the 1926 to 1950 sedimentation rate and 6 
years with the 1950 to 1976 sedimentation rate; Meredosi: 
93 years, using the 1956 to 1978 sedimentation rate. 

9. Especially tragic is the short recreational life pre 
dicted for Upper Peoria Lake. As the largest and mos 
intensively used lake for recreation in central Illinois, it 
loss will be the greatest of all. 

10. Only a reduction in soil erosion will extend the lif 
of Hlinois Valley bottomland lakes. The only alternative | 
to convert some drainage and levee districts to flood storag 
and conservation and recreation use. 
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Fig. 1. — The lower Kankakee River, showing sections established for the 1978-1979 creel survey. 
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Recreational Fishing in the Kankakee River, Illinois 


Robert J. Graham, R. Weldon Larimore, and William F. Dimond 


ABSTRACT 


__ A 2-year creel survey was conducted on a 40-km 
»ach of the lower Kankakee River during 1978 and 1979. 
ishing effort averaged 3,823 man-hours per km per year. 
Ithough most fishing effort was not expended in pursuit 
‘any particular species, effort directed toward channel 
itfish and smallmouth bass was high relative to that 
rected toward other species. The mean annual catch 
ite for all species was 0.13 fish and 56.7 g of fish per 
‘an-hour of fishing effort for an estimated total harvest of 
)9 fish weighing 217 kg per km per year. Most fisher- 
en traveled 41-80 km to fish the river and then general- 
still-fished. Trotline fishermen were individualistic in 
ethods employed and in success, making significant 
mtributions to annual fishing effort and catch. The 
ver’s diverse habitats, high water quality, and ac- 
sibility account for its importance as a recreational 
thing stream. 


INTRODUCTION 


Recreational fishing has rapidly increased in Illinois 
tring the past decade, paralleling projected increases in 
ipulation and fishing license sales (Baur & Rogers 1983) 
d creating a critical need to evaluate fisheries resources. 
1e need is especially acute for running waters. More 
an 30 percent of Illinois fishing trips in 1980 were to 
‘eams (Baur & Rogers 1983), and a nationwide census 

fishing (U.S. Department of the Interior and U.S. 
2»partment of Commerce 1982) revealed that 43 percent 
all anglers fished in rivers or streams in 1980. In spite 
this intense use, few studies have been made of the 
rvest of fish from warmwater streams. 

The Kankakee River in northeastern Illinois is near 
yveral metropolitan areas and is intensively used for 
creation. A survey of recreational fishing was conducted 
determine who fishes the river, what they catch, and 
iat determines their success. More specifically, the ob- 
‘tives of the survey were to determine the (1) numbers, 
es, and efficiency of fishermen, (2) the seasonal and 
nual harvest, and (3) the catch rate, i.e., fish caught per 
in-hour of fishing. The survey was conducted on the 
ver river (Fig. 1) during 1978 and 1979 as part of a 
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project designed to evaluate the effects of the construction 
of Commonwealth Edison’s Braidwood Nuclear Generat- 
ing Station on the river’s biota and water quality. This 
study was made during a period of construction activity 


that had little effect on the river. 
The Kankakee River flows westward 239 km from its 


source in northwest Indiana, draining 13,650 km?. At 
Wilmington, Illinois, near its mouth, the mean annual 
discharge is 116 m3/second (range: 6-2,150 m3/second) 
(U.S. Geological Survey 1981), and Fig. 2 shows the 
seasonal discharge patterns during the 2 survey years. A 
40-km reach of the lower river (Fig. 1) flowing through 
Kankakee, Will, and Grundy counties in northeast II- 
linois was included in the creel survey. Alternating riffles, 
islands, and pools typify the stream habitats, with near- 
surface bedrock controlling the hydrography and distribu- 
tion of bottom materials. The upper sections of the study 
area (16 km) are typified by gravel-cobble substrate with 
numerous riffles, shallow pools, and small islands; the 
middle sections (14 km) by moderately deep (<3 m), 
silted pools separated by extensive runs of solid bedrock; 
the lower sections (10 km) near the river’s confluence with 
the Des Plaines River by generally wide, deep, heavily 
silted waters (>3 m deep). Two low dams near the town 
of Wilmington interrupt the succession of stream habitats. 
Clustered residential areas separated by undeveloped 
woodlands characterize both banks. Four major tribu- 
taries not included in the survey enter the river within the 
study area. 

The river’s fish community is diverse; Sule et al. 
(Sule, M. J., D. D. Myrick, T. M. Skelly, S. M. 
Pescitelli. 1980. Adult and juvenile fishes of the Kankakee 
River and Horse Creek. Pages 6-1-6-374 in Construction 
and preoperational monitoring program for the Kankakee 
River, Braidwood Station. Third annual report. IIlinois 
Natural History Survey, Urbana, IL) collected a total of 
72 fish species from a 3-km reach within the study area 
between 1977 and 1979 and noted that many of the 
species collected are known for their intolerance of silty or 
polluted conditions. Three major metropolitan areas 
(Chicago, Joliet, and Kankakee) and many smaller com- 
munities are located within 80 km of the study area. 
Numerous public and private roads adjacent to both 
banks provide good access to the stream. 

The only legal restrictions on angling in the 
Kankakee River apply to the black bass (limit of six fish), 
northern pike (three fish of 24 inches or longer), and 
walleye-sauger (six fish). Each fisherman may have two 
poles, trotlines, throw lines, or other legal devices not ex- 
ceeding 50 hooks in total. Two untagged sport fishing 
devices are allowed; additional devices or devices left 
unattended must be tagged with the angler’s name and 
address. No commercial fishing is permitted. 
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Fig. 2. — Five-day mean discharge of the Kankakee River near 
Wilmington, Illinois, during 1978 and 1979 as recorded by the U.S. 
Geological Survey. 


METHODS 


The survey method employed was a modification of 
that outlined by Starrett et al. (1963). The 40-km census 
area was divided into 10 sections of approximately equal 
length (Fig. 1). Although varying considerably through 
the 40-km reach, the stream averaged 197 m wide, 
creating sections of approximately 79 ha (195 acres). The 
sections were labeled alphabetically (A-J) from down- 
stream to upstream. A stratified random sampling 


: 
No. 1 


schedule was designed to survey all sections equa 
among days of the week and hours of the day. T 
schedule was based on an arbitrarily chosen 15-ho 
fishing day and an 8-day working week that sampled o: 
or two sections per day for 5 consecutive days, allowed 
day for supplementary contacts, and provided 2 co 
secutive days off for the creel clerk. This schedule x 
quired 128 days to complete and was performed twi 
each survey year. The 1978 survey year began 26 Mar 
and ended 4 December. The 1979 survey year began ‘ 
March and ended 6 December. The December-Februa 
period was omitted because of greatly reduced fishing ar 
dangerous ice conditions. 


Surveys of each section consisted of a progressiy 
count and fisherman contacts. For the progressive coun 
the creel clerk moved through a section as rapidly as poss 
ble, counting and categorizing those fishing as boa 
bank, or wading fishermen. Fisherman contact data we 
recorded from those who had been fishing for 0.5 hour 
more in the section being surveyed. These data include 
observations by the creel clerk of fishing methods an 
catch and interviews with fishermen to obtain backgroun 
data, the total number of hours fished up to the time + 
contact, and the species sought. Fishermen with r 
preference as to species sought were assigned to 
‘““general’’ category. Reports of fish released by fisherme 
were not recorded, since identifications of the fish we 
often uncertain. 


During 1978, supplementary contact data wet 
gathered weekly by stationing the creel clerk in one se 
tion for several hours in an attempt to contact fisherme 


Table 1. — Kinds of fishing effort on sections (lettered from downstream to upstream) of the lower Kankakee River during the 1978 and 19 


survey years. 
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Distribution of Fishing Effort (Man-hours per km per Year) by River Section 


Fishing 
Category A B C D E F G H I 4 Mean 
a ee eeess—— 
1978 
ee ee See eees—e— 
Bank 480 3,526 2,564 9,430 416 77 192 833 3,076 1,897 2,298 
Wading 0 0 488 1,960 32 0 0 0 515 32 299 
Boat 352 Lay 323 0 oT 129 450 256 32 64 308 
Total 832 4,903 hee JUL SOO SED) 706 642 1,089 3,623 1993. 2,906 
a eee 
1979 
oa Ee eee 
Bank 1,138 4,501 4523 ORO 1,580 464 532 1,139 3,200 4,130 3,782 
Wading 0 562 99 3,530 32 0 0 263 196 224 491 
Boat 1,030 1,278 596 99 0 631 464 302 196 67 466 
Total 2,168 6,341 LO] imme 2 OFA 2 erOr2 1,095 996 1, 704 3,659 sped 4,739 


1978-1979 Pooled Mean 


Bank 809 4,013 3,423 13,111 998 
Wading 0 281 274 = 2,745 32 
Boat 691 1,328 460 50 49 
Total 1,500 5,622 4,157 15,906 1,079 


520 362 986 Siz 3,014 3,041 

0 0 132 356 128 395 
380 457 ils) 114 66 387 
900 819 I, BOY 3,642 3,208 3, 823 
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: 
saving the river who had completed their day’s fishing. 
n 1979, weekly supplementary contact data were col- 
scted by a roving creel clerk who traversed all sections, 
ontacted all fishermen encountered, and obtained infor- 
iation, in addition to the 1978 questions, concerning the 
rimary purpose of the fisherman’s visit, his selection of a 
articular fishing site, and the number of other sections he 
ad previously fished within the study area. 
_ Fishing effort was calculated from progressive counts 
sing the mean-count method of Lambou (1961). Distri- 
ution of fishing effort, catch per unit of fishing effort, 
ad calculated total projected catch according to species 
ere determined by using procedures detailed by Starrett 
al. (1963). The percentage of successful fishing parties 
ne or more fishermen sharing a common creel contain- 
g one or more fish) was determined as recommended by 
ambou (1966). 

Because trotline and limbline fishermen are secretive 
ad nocturnal in their fishing habits, special efforts were 
\ade to contact these fishermen in 1979. Additional con- 
cts were solicited by attaching to the fishing lines cards 
saring a brief explanation of the creel survey, a state- 
ent of confidentiality, and a local telephone number to 
ll. A total of 89 trotlines and 21 limblines were tagged 
126 June and 4 August. 


RESULTS 
shing Effort 


Fishing effort expended by contacted fishermen com- 
ised 2.3 percent of annual projected fishing effort for 
e 1978 survey year and 1.4 percent for the 1979 survey 
ar, or 1.7 percent of total projected fishing effort for the 
mbined years. 

Fishing effort within the study area during the 1978 
d 1979 survey years averaged 3,823 man-hours per km 
ryear (Table 1). Observed annual fishing effort in 1979 
is 61.3 percent greater than in 1978; this apparent in- 
tase may have been influenced by the more frequent 


. 3. — Many hours are spent bank fishing. 
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Fig. 4. — Distribution of fishing effort through sections of the 
lower Kankakee River study area. Sections are lettered from 
downstream to upstream. 


use of a canoe for progressive counts during low-water 
periods, probably yielding increased accuracy in pro- 
gressive counts. However, the use of the canoe may have 
had little influence on estimates of total fishing, for canoe- 
ing was generally limited to relatively inaccessible areas 
that received little fishing pressure. Despite the increase 
in estimated fishing effort in 1979, distributions of effort 
by categories of fishermen, sections fished, species sought, 
and sampling schedules completed during the first and 
second halves of both survey years were consistent be- 
tween years. 

Bank fishermen (Fig. 3) accounted for 79.1 and 79.8 
percent of annual fishing effort in 1978 and 1979, respec- 
tively, dominating all sections except G in 1978 and F in 
1979, both above Wilmington dam, where private lands 
limit public access. Wading fishermen expended 10.3 and 
10.4 percent of the effort in 1978 and 1979, respectively, 
with the greatest pressures on sections C, D, and I in 1978 
and sections B, D, and H in 1979. These intensively used 
sections (B, C, and D below the Wilmington dam and H 
and I in the riffles and around the islands of Kankakee 
River State Park) are partly or wholly public property and 


Fig. 5. — Wilmington dam attracts many fishermen. 
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have good roads closely paralleling both sides of the 
stream. During both years, the greatest number of hours 
was spent in Section D (Fig. 4), where fishermen waded 
the shallow tail waters below the Wilmington dam (Fig. 
5). Fishermen also waded to avoid crowded areas or to 
gain access to isolated areas. Boat fishermen accounted 
for 10.6 percent of the fishing effort in 1978 and 9.8 per- 
cent in 1979. Boat fishing was limited by access restric- 
tions, the Wilmington dam between sections D and E, 
and the shallow, rocky nature of the river. Direct boat 
access (excluding canoes) exists only in sections B (below 
Wilmington) and I (in the Kankakee River State Park), 
except for persons living along the river’s banks. Docking 
facilities in section G provide access for private club 
members to sections F, G, and H above Wilmington, 
where private ownership limited public entry. High water 
levels during spring and summer reduced the limitations 
on boat fishing imposed by shallow water. All sections of 
the lower Kankakee River are accessible by canoe, though 
few fishermen were observed using them. Water skiing 
discouraged many summer boat fishermen from using 
sections A, B (above the confluence with the Des Plaines 
River), and G (with many private clubs and cottages). 


Table 2. — Primary purpose of visit, reason for site selection, and 
number of sections fished by 869 fishermen contacted during the 1979 
survey year on the lower Kankakee River. 


Number Percentage 
Purpose of Visit # 
Fishing 639 TAS 
Escape from pressure 114 13 
Picnicking 33 4 
Camping 17 2 
Nature study 6 <1 
Boating 4 <1 
Other 65 7 
Reason for Site Selection® 
Previous success 255 29 
Easy access 189 22 
Attractive spot 112 13 
Advice of friends 105 12 
Solitude 36 4 
Press reports 31 4 
Scenery 4 <il 
Campsite 2 <i 
Other 184 21 
Number of Other Sections Fished 
0 603 69 
1 161 18 
2 72 8 
3 15 2 
4 11 1 
5 2 <1 
6 0 <ei 
7 0 <1 
8 3 <1 
9 2 <1 


@ Several fishermen gave more than one purpose or reason. 


Table 3. — Numbers and weights (kg) of fishes caught by contac! 
fishermen on the lower Kankakee River during the 1978 and i¢ 
survey years. 


1978 1979 

Species No. kg No. kg 
Carp 68) 957859 70 = 46.774 
(Cyprinus carpio) 
Channel catfish 40 18.104 82 "569274 
(Ictalurus punctatus) 
Shorthead redhorse 262 13.440 24° ARGS 
(Moxostoma macrolepidotum) 
River redhorse 49) 74059 25 14.545 
(Moxostoma carinatum) 
Smallmouth bass 34 9.503 36 8.695 
(Micropterus dolomieui) 
Golden redhorse 10 7.709 - 12 8.531 
(Moxostoma erythrurum) 
Freshwater drum 26 7.863 7 5.665 
(Aplodinotus grunniens) 
Rock bass 19 3.380 sil 3.217 
(Ambloplites rupestris) 
Silver redhorse 1 0.200 5 4.027 
(Moxostoma anisurum) 
Northern pike 4 2.264 1 0.684 
(Esox lucius) 
Black bullhead 8 0.813 14 125 
(Ictalurus melas) 
Walleye 1 0.160 2 1.281 
(Stizostedion vitreum) 
Quillback 1 1.350 
(Carpoides cyprinus) 
Black redhorse a ee SS 3 1.290 
(Moxostoma duquesnez) 
Bowfin 1 1.138 
(Amia calva) 
Longnose gar ae oe 1 0.876 
(Lepisosteus osseus) 
Yellow bullhead 3 0.563 2 0.300 
(Ictalurus natalts) 
Northern hog sucker 1 0.740 
(Hypentelium nigricans) 
Longear sunfish 2 0.037 12 0.428 
(Lepomis megalotis) 
White crappie I 2 shames 4 0.429 
(Pomoxis annularis) 
Creek chub ee 6 0.395 
(Semotilus atromaculatus) 
Bluegill 1 b 5 0.383 
(Lepomis macrochirus) 
Green sunfish 3 0.100 6 0.282 
(Lepomis cyanellus) 
Black crappie 8 0.382 
(Pomoxis nigromaculatus) 
Stonecat 2 0.290 Z 0.082 
(Noturus flavus) 
Total 263 126.146 350 168.111 


? A few river redhorse may have been misidentified as short- 
head redhorse during the first part of the census. 
b Weight not obtained. 
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Fishing effort tended to be concentrated in those sec- 
ons most accessible to the public, More than 75 percent 
f the annual fishing effort occurred in sections Bac) 
elow Wilmington dam and sections I and J in Kankakee 
ver State Park (Fig. 4). Most (74 percent) fishermen 
mntacted in 1979 said that fishing was the primary pur- 
ose of their visit, followed by escape from pressure (13 
ercent) (Table 2). Previous success and easy access ac- 
punted for 29 and 22 percent, respectively, of the reasons 
yen for the selection of a particular fishing site. Sixty- 
ine percent of the fishermen questioned fished one sec- 
on exclusively, and only 18 percent had previously 
shed two sections within the study area. 


atch and Catch Rate 


Twenty-five species of fishes were observed in the 
»ssession of fishermen during the study (Table 3). The 
‘incipal species (numbers) caught by contacted fisher- 
en during both years were carp, channel catfish, small- 
outh bass, rock bass, and shorthead redhorse, whereas 
tch (biomass) was dominated by carp, channel catfish, 
orthead redhorse, river redhorse, and smallmouth bass. 

high percentage of these species was caught down- 
ream of the two low dams. All freshwater drum were 
ken in those lower sections (Table 4). 

The majority (61 percent) of fishing effort during 
ith years was not expended in pursuit of any particular 
ecies (Table 5). However, fishing effort directed toward 
annel catfish (20 percent), smallmouth bass (10 per- 
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cent), and walleye (5 percent) was high relative to that ex- 
pended on other species. 

Fishing effort expended from mid-March through 
early August accounted for 70.8 and 68.2 percent of the 
effort in 1978 and 1979, respectively. The mean annual 
catch rate for all species for 1978 and 1979 combined was 
0.13 fish and 56.7 g of fish per man-hour of fishing effort 
(Table 6). Many carp, redhorse, and stonecat were 
reportedly released. The numbers and grams of fish 
caught per man-hour of effort from mid-March through 
early August were greater than those of the period mid- 
August through early December both years (Table 6). 
Approximately 22 and 26 percent of all fishing parties 
contacted during the 1978 and 1979 survey years, respec- 
tively, were successful. Both years combined showed a 
25-percent success ratio for the mid-March through early 
August period and a 20-percent success ratio for the 
period from mid-August through early December. 

The projected catch for the 1978 and 1979 survey 
years averaged 472 fish weighing 217 kg per km per year 
(Table 7), which equals 23.8 fish weighing 11.0 kg per 
hectare, or 9.6 fish weighing 9.8 pounds per acre. The 
1979 catch in terms of both numbers and biomass of fish 
caught was approximately twice that of 1978 due to in- 
creases in both fishing effort (Table 1) and catch per unit 
of fishing effort (Table 6). 


Fisherman Profile 


The fishing population was primarily composed of 
males between the ages of 11 and 50 years (Table 8) who 


Table 4. — Numbers and weights (kg) of the eight most important species measured during the 1978 and 1979 creel surveys in each section 
ttered from downstream to upstream) of the lower Kankakee River. 


aa 


River Section 


[Low 

Species A B C D Dams] E F G H I J Total 
ere er ee a tee 
Carp 

Number 12 35 14 66 2 3 1 boa, Py. 5 138 

Weight 623455 820251 Heth 52.49 0.65 6.34 0.64 5.96 100.64 
Channel catfish 

Number 8 35 12 19 ea 22 16 7 1 2 122 

Weight 2.25 18.84 6.32 7.82 15022 IPL DG: 7.86 2.84 0.99 74.39 
Shorthead redhorse 

Number 1 3 3 26 2 Sues se 2 3 10 50 

Weight 0.51 1.24 1.34 14.34 0.90 0.84 12 5() 5.62 26.29 
River redhorse 

Number 1 1 1 De ae bese 1 ies 1 2 29 

Weight 0.48 0.28 0.34 15.81 0.54 0.40 0.95 18.80 
Smallmouth bass 

Number Bares 2 7 38 2 soe 9 1 2 9 70 

Weight 0.28 1.84 10.24 0.31 2.28 0.84 1.01 1.41 18.21 
Golden redhorse 

Number cee 1 ante 17 ee ee ea 1 1 2 22 

Weight (0),5185 12.16 0.93 1622 1.80 16.24 
Freshwater drum . 

Number 2 1 4 16 om ee ae ee fie 5 Aa Ki pe 

Weight 0.53 3.65 4.72 4.64 : 
Rock bass 

Number ae 2 ae 38 1 ibe as 4 3 2 50 


Weight 0.29 aeoD 0.13 Om 0.96 0.40 6.61 
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Table 5. — Distribution of effort spent fishing for different species in the lower Kankakee River during the 1978 and 1979 survey years. 


1978 


Man-hours per 


1979 Mean 


Man-hours per Man-hours per 


Species Sought km per Year Percentage km per Year Percentage km per Year Percentage 
General 1,807 62 2,863 60 25339 61 
Channel catfish 550 Ig 989 Al 769 20 
Smallmouth bass 283 10 450 g) 366 10 
Walleye ING 4 241 5 180 5 
Rock bass il 3 41 <1 66 2 
Crappie 24 <1 66 1 45 1 
Carp 28 <1 31 <1 pas) <1 
Northern pike 2 <1 Si <1 20 <1 
Panfish (all inclusive) 0 <1 13 <1 7 <a 
Game fish (all inclusive) 0 il 8 <1 4 <a 
White bass 2 <1 0 <1 1 <1 
Suckers 2 <1 0 <1 1 <1 


still-fished using natural bait (Table 9). The majority (60 
percent) of fishermen contacted resided in Cook County 
and many (50 percent) traveled between 41 and 80 km to 
fish the river, indicating that the Chicago metropolitan 
area was where most fishermen lived (Table 10). Fisher- 
men who resided in Will County and those who traveled 
between 17 and 40 km were the second most abundant 
groups of fishermen contacted (31 and 22 percent, respec- 
tively), and most probably resided in the Joliet metro- 
politan area. Local fishermen (travelling 0-16 km) may 
have resided in Kankakee, southern Will, or Grundy 
counties; they were a relatively minor segment (13 per- 
cent) of the fishermen using the lower Kankakee River. 

Though commercial fishing is prohibited on the 
Kankakee River, many fishermen employed trotlines and 
limblines. Creel clerks counted 171 trotline jugs, 10 


Table 6. — Comparison of catch per man-hour of fishing effort by 
numbers and weights of fish recorded in sampling schedules completed 
during the first and second halves of the 1978 and 1979 survey years on 
the lower Kankakee River. 


Mid-March Mid-August 

Early August Early Dec. Entire Year* 
Year No. Wt (g) No. Wt (g) No. Wt (g) 
1978 Onl 929 OOS Bil. 0.10 46.6 
1979 Oa OVE ORS es Oe piles 0) 
Combined years# 0.13 59.6 0.10 38.7 0.13 56.7 


@ Based on pooled data. 


trotlines without jugs, and 164 limblines during a 1-wee 
survey of the study area in 1979. These counts did nc 
represent the actual number of actively fished lines due t 
(1) incomplete counts as a consequence of advers 
weather conditions, (2) the fact that fishermen often aban 
doned their lines for indefinite periods throughout th 
course of the season, and (3) the submersion of trotline 
and limblines during periods of high water and for pur 
- poses of concealment. 

Twenty-one different trotline fishermen were inter 
viewed on 54 occasions in 1979. Two of these interview 
were the result of the survey card system. One limblin 
fisherman was contacted but refused to be interviewed 
Twenty of the trotline fishermen sought channel catfis 
exclusively. The frequency of baiting and checking line 
varied from once every hour to once every 3 days. Thes 
fishermen actively fished their lines for a period varyin 
from half a day to half a year. On several occasions cree 
clerks accompanied trotline fishermen when they checke« 
their lines. Fish caught on these trips were weighed alon: 
with others in the fisherman’s live-box that had beet 
previously caught on trotlines (Table 11). Three of the 
fishermen interviewed claimed annual catches of channe 
catfish of well over 45 kg. Many carp, redhorse, stonecat 
and small (<250 mm) channel catfish were reported) 
released. Although valid estimation of effort or catch wa: 
impossible, it is probable that large numbers of channe 
catfish were taken by trotline during 1979. 


DISCUSSION 


The lower Kankakee River is popular with north 
eastern Illinois fishermen, attracting 3,823 hours 0 
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Table 7. — Projected catch of fishes from the lower Kankakee River durin 


4 Sea BA i g the 1978 and 1979 survey years. Species are arranged in descending 
order of weight taken. 


1978 1979 Mean 


No. per Wt (kg) per No. per Wt (kg) per No. per Wt (kg) per 
Species km per Year km per Year km per Year _—_km per Year km per Year km per Year 
ee 
Carp 76 59.08 123 83.21 100 71.14 
Channel catfish aA 19.86 147 100.10 96 59.98 
Shorthead redhorse 29 14.74 43 22.82 36 18.78 
River redhorse 3 1.28 43 25.88 23 13.58 
Smallmouth bass 38 10.82 66 15.47 52 13.14 
Golden redhorse 12 8.29 24 15.18 18 11a 73 
Freshwater drum 29 8.60 14 10.08 ZL Qe: 
Rock bass 20 Oar 57 Din 12 38 4,72 
Silver redhorse 3. OE22 9 Teg) 6 San 
Northern pike 6 Made 5 122 6 1.85 
Black bullhead 9 0.89 24 2.00 16 i Guse 
Walleye 3 0.17 5 2.28 4 i 
Quillback 3 Deg) 0 0.00 2 1.14 
Black redhorse 0 0.00 5 1.48 2 0.74 
Bowfin 3 125 0 0.00 2 0.62 
Longnose gar 0 0.00 5 1.18 2 0.59 
Yellow bullhead 3 0.62 5 0.54 4 0.58 
Northern hog sucker 3 0.81 0 0.00 2 0.40 
Longear sunfish 3 0.04 24 0.76 14 0.40 
White crappie 0 0.00 iy 0.76 4 0.38 
Bluegill 3 a 9) 0.68 6 0.34 
Creek chub 0 0.00 9 0.68 4 0.34 
Green sunfish 3 0.11 9 0.52 6 0.32 
Black crappie 9 0.60 0 0.00 4 0.30 
Stonecat 3 0.32 5 0.15 4 0.24 
Total 305 HEADY 640 297.86 472 217.02 


4 Weight was not obtained. 


Table 8. — Sex and age of fishermen contacted on the lower Table 9. — Fishing methods and baits used by fishermen con- 
<ankakee River during the 1978 and 1979 survey years. tacted on the lower Kankakee River during the 1978 and 1979 survey 
years. 


1978 1979 Mean 
1978 1979 Mean 


Sex 
Male 938 84 715 82 776 83 nee 
Female Ose CRe (3 SS toh s 17 Still 927 91 820 91 874 91 
Gast oe 819 84 «9 
Age Troll meal al i Si 
1-10 64. 6 42. 5 a 8 
11-20 vs SO RG SG ee 
21-30 239 24 192 22 216 23 Spoil 904 83 #771 #74 «#4838 #78 
31-40 Bes CS eg ee ee Prepared 99 9 156 15 128 12 
41-50 ee a? ee oc Artificial ay ty) TS a eestyy s 
51-60 101 10 86 10 94 10 
60 + G2 Be 1130 43 98 10 


4 Some fishermen used more than one bait. 
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Table 10. — County of residence of fishermen contacted and 
distance traveled to fish on the lower Kankakee River during the 1978 
and 1979 survey years. 


1978 1979 


County 
Cook 600 60 ol oo Os 
Will 297 = 30 282 meee 29 eS 
Kankakee 63 6 48 6 56 6 
Du Page 20 iz 16 2 18 2 
Grundy 14 1 <a 3 il 
La Salle oy <I Omi 2 Sil 
Kane Sal << 2 
Livingston 1 el <i ye Sh 
Champaign Q <1 it il @ il 
Christian @ <il 1 gil <i 
Sangamon 0 <i <i Oi <a 
Out of state <i <a S <Sil 
Distance 

Miles km 
0-10 O- 16 iyi 15 Of ill 124 813 
11-25 17- 40 178 ~=18 21425 OCR 
26-50 41- 80 460 46 474 595 467 =—550 
51-75 81-120 20 eee 75 9 141 15 
76-99 121-158 4 <I 3 Sil 4 <i 
100 + 159 + <a! Q sil jal 


fishing per kilometer (6,156 hours per mile or 79 hours 
per acre of water) during the 1978 and 1979 seasons. This 
fishing effort per unit of stream length is several times 
larger than those reported in comparable creel surveys 
(Fleener 1975; Funk & Fleener 1966, 1974; Harrison 
1962). When expressed by area, 79 hours of fishing per 
acre per year in the lower Kankakee River falls within the 
range (53-111 hours) of 8 years of fishing records on the 
Big Piney River (Funk & Fleener 1974), is well above the 
range (31-54 hours) for 11 years on the Niangua River 


Table 11. — Numbers and weights of fishes caught on trotlines by 
fishermen contacted on the lower Kankakee River during the 1979 
survey year. 


Species Number Weight (kg) 
Channel catfish 42 30.42 
Carp 1 4.15 
Freshwater drum 1 2.67 
Silver redhorse 3 73(0%8! 
Shorthead redhorse 1 0.65 
River redhorse 1 0.61 
Yellow bullhead 2 0.47 
Smallmouth bass 1 0.35 
Rock bass 1 0.24 
American eel (Anguilla rostrata) 1 a 
Total 54 42.19 


4 Weight was not obtained. 
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(Funk & Fleener 1966), and is below the range (107-190 
hours) on Courtois Creek (Fleener 1975), all Missouri 
streams on which intensive surveys have been conducted. 
Although exceeded by the smaller Courtois Creek in 
fishing pressure per unit of surface area (per acre), the in- 
tense fishing pressure, when expressed by unit of length of 
stream (per kilometer), on the lower Kankakee River 
demonstrates its attraction and value as a recreational 
resource. 

The importance of public access was emphasized by 
the distribution of fishing effort through the study sec- 
tions. Those sections that received the greatest effort were 
accessible through state parks, conservation areas, or city 
parks (Fig. 4). Only one other section (H) had public ac- 
cess over state lands but received light fishing pressure, 
probably because it was inaccessible to automobiles. Sec- 
tions E, F, and G were fished relatively little because most 
of the stream bank is private land. Easy access to an un- 
familiar body of water plays an important part in the 
selection of a fishing site (Hewston & Franklin 1969), and 
areas with an assemblage of pleasing characteristics, i.e., 
parks, will attract more fishermen than drab, less inter- 
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Fig. 6. — Total lengths (mm) of smallmouth bass caught and 
range in sizes of each year class in the river during the fishing season, 
including the smallest fish in the spring and the largest one in the fall. 
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ssting ones (Zeller 1960). Most fishermen contacted were 
sither satisfied with the fishing conditions available or 
vere ignorant of access available in other sections on the 
Sankakee. 

Species composition of the 1978 and 1979 catch 
Table 3) accents the lower Kankakee River’s diverse 
iabitat and good water quality. The Kankakee River is 
onsidered one of the best channel catfish, smallmouth 
yass, and walleye streams in Illinois. It is the source of the 
sresent Illinois state record walleye (14 pounds) and carp 
42 pounds) and held the state smallmouth bass record 
intil 1980, with a 5-pound, 15.5-ounce fish. The river’s 
eputation for channel catfish and smallmouth bass was 
ubstantiated by the creel survey (Table 5). Smallmouth 
lass entered the creel at the small size of 140 mm and con- 
ributed most to the catch as 230-mm fish at age II and III 
Fig. 6). Although of special interest, only three walleye 
vere observed in the possession of fishermen during the 
tudy. There were many reports of good walleye catches 
a the early spring and late fall, but those catches were 
enerally in the upper reaches of the river between the 
ity of Kankakee and the Illinois-Indiana state line. In 
ae Des Moines River, a river similar to the lower 
sankakee River in many respects, Harrison (1962) 
egarded the walleye as a species mainly taken by 
pecialist fishermen. 

Although fishermen enjoyed a diverse catch, the 


Fig. 7. — Large carp, catfish, and suckers make up much of the 
igler’s catch. 
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Fig. 8. — Family fishing is important where access is easy, as 
along the side channel in Wilmington Park. 


catch rate of only 0.12 fish per hour is low. The fish 
caught were large (436 g, or nearly a pound) compared 
with the 134-g fish taken in Courtois Creek (Fleener 
1975), where 0.80 fish was caught per hour. Generally, 
warmwater streams with high catch rates produce large 
numbers of small sunfishes, unlike those streams yielding 
low numbers per hour, with the catch composed of large 
fish, especially catfish, carp, and suckers (Fig. 7). Bennett 
(1971) stated that catch rates of less than 50 g per man- 
hour of fishing effort were unsatisfactory to most fisher- 
men, a criterion barely exceeded by lower Kankakee 
River fishermen. 

Field observations suggested two factors that may 
have adversely influenced fishing success. First, condi- 
tions for good fishing on the lower Kankakee River are 
often of relatively brief duration because the river is sub- 
ject to rapid fluctuations in turbidity and elevation due to 
heavy spring and summer rains, and these fluctuations 
are exacerbated by channelization of the upper reaches. 
Fleener (1975) described a similar situation that 
periodically virtually eliminated fishing in an Ozark 
smallmouth bass stream, but in his report, data from 
periods of poor conditions were excluded. Fishermen on 
the lower Kankakee River, especially those who traveled 
long distances, did not appear to time their visits to coin- 
cide with periods of favorable conditions. Thus, fishing 
effort exerted during poor conditions reduced fishing 
success. 

A second factor that decreased fishing success was the 
lack of aptitude or skill of the average fisherman. Har- 
rison (1962) reported that low catch rates persisted for 9 
years in the Des Moines River despite large fish popula- 
tions, concluding that the low catch rates were ‘‘largely 
the result of fishing techniques employed by each angler.’’ 
An analogous situation existed on the lower Kankakee 
River. Many fishermen were not actively seeking fish. 
Rather, they selected one spot and stayed there or were 
engaged in other activities, such as picnicking with all 
members of the family (Fig. 8). Enjoyment of the total 
outdoor experience seemed to be the prime consideration 
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Fig. 9. — Mouths of tributaries, such as Rock Creek, shown here, 
are popular fishing places. 


No. 120 


of most fishermen (McFadden 1969; Moeller & Engelken 
1972; Weld 1977), because the majority were not seeking 
any particular species of fish and had fished only one or 
two sections of the study area. 

Thus, the low catch per hour was caused by (1) few 
small fish in the catch, (2) the casual attitudes of many un- 
skilled fishermen, (3) fishing during poor river conditions 
and unproductive seasons, (4) fish thrown back that were 
not counted, and (not mentioned above) (5) our poor 
nighttime catch records for catfish. 

That fishing effort and success were greater in both 
years from mid-March through early August than it was 
during the mid-August through early December period 
(Table 7) may have been due to intensive exploitation of 
spring spawning runs and the prevalence of novice fisher- 
men in late summer and fall. The Kankakee River and its 
tributaries are noted for excellent fishing during the 
spring (Nielson 1977). Although the tributary streams 
within the study area were not surveyed, the areas of their 
confluence with the river were. Fishermen often sought 
out these areas during spring spawning runs (Fig. 9). 
Tributary streams of the lower Kankakee River are ex- 
tremely valuable as spawning habitats and nursery areas 
for several species of fish (Fig. 10), and fish and fishermen 
concentrate in these areas, increasing the probability of 
fishing success. Rupp’s (1961) observation that most in- 
experienced fishermen lose interest as the season pro- 
gresses would in part account for the decrease in fishing 
effort during the August through early December period. 

Trotlines were generally used in an effort to harvest a 
large number of fish, particularly channel catfish, in a 
short period of time and were very effective when 
employed by experienced fishermen. Considering the 
paucity of literature concerning trotlines, this fishing 
method certainly merits further study. 


es 


Fig. 10. — Rock Creek, a trib- 
utary used by spawning bass and 
suckers. 
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Funk & Pflieger (1975) called attention to the distinc- 
tive characteristics and recreational opportunities offered 
oy warmwater streams, often ignored or taken for 
granted. In view of its diverse fish population that in- 
sludes many attractive sport species, proximity to major 
netropolitan areas, and extensive use by the fishing 
oublic, the lower Kankakee River must be considered a 
major outdoor recreational area. 
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